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INTRODUCTION 


TO    THE 


ASTRONOMICAL  OBSERVATIONS. 


The  Observatory  is  situated  in  Washington,  on  the  left  bank  of  the  Potomac,  94  feet  above  the  level  of 
half  tide.  By  the  city  measurement  it  is  J  8".7  north  and  10^26  west  from  the  Capitol  of  the  United 
States. 

Its  Latitude,  as  derived  from  observations  in  1845 — 6,  is  38°  53'  39".25  northc.  A  discussion  of  later 
observations  indicates  that  no  correction  greater  than  (y'.25  is  to  be  apprehended. 

The  Longitude  of  the  Observatory,  assumed  in  1845,  as  the  best  determination  known  at  the  time,  was 
5h  gm  148.64  west  from  Greenwich.  This  has  been  used,  so  far  as  it  has  been  required,  in  the  reduction  of 
observations  and  in  the  computation  of  the  tabulated  places  of  the  sun,  moon  and  planets,  for  this  and  the 
preceding  years. 

The  discussions  by  Lieutenant  J.  M.  Gilliss,  U.  S.  Navy,*  of  moon  culminations  observed  by  him  at  the 
Naval  Observatory  on  Capitol  Hill,  and  those  conducted  under  the  superintendency  of  the  United  States  Coast 
Survey,c  of  all  the  available  observations  made  in  the  United  States,  indicate  that  this  assumed  longitude  is 
too  great  by  3*  or  4^ 

To  avoid,  however,  frequent  changes,  it  is  thought  best  still  to  retain  this  assumed  value,  until  a  final 
satisfactory  determination  shall  have  been  made. 

The  meridian-line  of  the  Observatory  towards  the  south  crosses  the  Potomac  river  twice  before  reaching 
an  elevation  suitable  for  a  meridian  mark.  Towards  the  north  it  crosses  the  deep  gorge  of  Rock  Creek,  also 
quite  obliquely,  and  a  short  distance  beyond  passes  the  heights  of  Georgetown,  which  are  for  the  most  part 
covered  with  forest  trees. 

Owing  to  these  circumstances,  viz.  the  Potomac  on  the  south.  Rock  Creek  and  the  tree-covered  heights 
of  Georgetown  on  the  north,  and  the  consequent  liability  of  the  line  of  vision,  thus  passing  over  water  and 

0  Wash.  Ast.  Ob.  Vol.  I,  App.  p.  116. 
tProc  :  Am.  Phil.  Soc,  April  20,  1849. 
f  Ast.  Journni,  Vol.  HI,  p.  23. 
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land,  to  lateral  refraction,  a  suitable  place  for  distant  meridian  marks  for  the  instruments  cannot  be  ob« 
tained. 

With  the  advantages  and  powers  of  the  collimating  eye-piece  for  determining  the  corrections  of  level  and 
collimation,  I  have  judged  it  better  to  depend,  for  the  present,  upon  actual  observations  for  the  correction  of 
azimuth,  than  to  trust  to  such  distant  meridian  marks  as  might  be  erected. 

The  grounds  of  the  Observatory  cover  17  acres;  they  are  enclosed  on  the  east,  south  and  west  sides  by  a 
brick  wall,  and  on  the  north  side  by  a  picket  fence.  During  this  year  they  have  continued  in  a  rough,  un- 
finished state,  requiring  heavy  excavation  and  embankments. 

The  Observatoiy  is  a  brick  building,  fifty  feet  square,  surmounted  by  a  dome,  and  having  wings  to  the 
south,  the  east,  and  the  west.  In  these  wings  and  dome  the  instruments  are  situated,  leaving  the  main 
building  for  offices.  It  has  four  rooms  on  each  floor,  which  were  occupied  during  this  year,  one  as  a  library 
and  office  for  the  Superintendent ;  two  for  the  charts  and  chronometers,  which  are  required  for  the  naval  ser- 
vice ;  one  as  a  drafting  room  for  the  construction  of  charts ;  tw^o  as  computing  rooms;  two  as  office  rooms  for 
the  Lieutenants  and  Passed  Midshipmen,  in  which  the  various  duties  required  of  them  are  performed.  Of  the 
four  basement  rooms,  one  of  them  is  occupied  as  a  work-shop  by  the  machinist  of  the  Observatory,  (in  1847 
Mr.  Brown,)  anoiher  by  the  watchman,  and  two  others  as  coa]  rooms  and  hot  air  chambers  for  waiming  the 
building  in  the  winter. 

The  dome  is  23  feet  in  diameter,  with  an  elevation  of  18  feet  from  the  floor.  It  contains  the  Equatorial 
Instrument 

In  the  South  wing,  which  is  40  by  21  feet  outside,  and  divided  into  two  apartments,  are  the  Prime  Ver- 
tical Transit  Instrument  and  a  Transit  Circle,  which  was  received  during  the  year,  and  also  mounted  in  the 
Prime  Vertical.  The  circles  of  this  latter  instrument,  however,  were  found  damaged  by  its  transportation, 
ud  returned  to  the  makers. 

The  West  wing,  26  by  21  feet,  contains  the  Meridian  Transit  Instrument. 

The  East  wing,  also  26  by  21  feet,  contains  the  Mural  Circle  and  the  Meridian  Circle. 

In  each  of  these  wings  is  a  clock,  regulated  to  sidereal  time.  A  clock,  regulated  to  mean  time, 
i§  placed  in  the  chronometer  room,  with  which  the  chronometers  for  the  naval  service  are  daily 
eompared. 

During  this  year  the  dwelling  of  the  Superintendent  immediately  east  of  the  Observatory  was  completed. 
In  1848  the  East  wing  was  extended  24  feet  to  connect  with  it,  thus  furnishing  a  convenient  room  for  the 
ebronometers. 

Under  the  dwelling  of  the  Superintendent  is  the  furnace  for  warming  the  Observatory.  This  is  done  by 
cooducting  hot  water  in  large  iron  pipes,  laid  underground  from  the  basement  of  the  dwelling  to  the  basement 
of  tbe  Observatory,  where  it  beats  the  air  in  two  chambers  constructed  for  the  purpose.  The  plan  is  beautiful, 
Iho  tfrangement  economical,  and  the  heat  very  pleasant. 

le  Observatory  is  a  part  of  the  establishment  of  the  Buieau  of  Ordnance  and  Hydrography,  under  tb« 
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Navy  Department  of  the  United  States.     The  chief  of  this  bureau  in  1847,  was  Commodore  Lewis  War- 
rington. 

The  Observatory  is  therefore  a  Naval  institution,  an  J  bylaw  the  Superintendent  of  it  is  required  to  be  an 
oflScer  of  the  Navy,  not  below  the  grade  of  Lieutenant. 

His  assistants,  with  barely  an  exception,  are  also  officers  of  the  Navy,  selected  from  the  grades  of  Lieu- 
tenant.  Professor  of  Mathematics,  and  Passed  Midshipman. 

Besides  the  duties  of  the  Observatory,  the  Superintendent  is  charged,  under  the  Bureau  of  Ordnance  and 
Hydrography,  with  the  Hydrographical  Department  of  the  Government,  with  the  selection,  purchase,  trial, 
examination,  safe-keeping  and  distribution  of  all  the  chronometers  and  nautical  instruments,  books,  maps  and 
charts  required  for  the  purposes  and  use  of  the  Navy. 

The  business  correspondence  of  the  office  is  large,  and  as  no  regular  clerk  was  allowed  previously  to 
1848,  much  of  the  Superintendent's  time  has  been  daily  taken  up  with  this. 

There  are  in  addition  to  this  upwards  of  one  thousand  ships  daily  engaged  in  making,  in  concert  with 
him,  and  in  all  parts  of  the  Ocean,  observations  upon  the  winds  and  currents  of  the  sea,  upon  the  barometer, 
the  air  and  water  thermometer,  and  other  phenomena  calculated  to  facilitate  or  improve  navigation,  or  to 
advance  our  knowledge  concerning  the  laws  or  the  facts  connected  with  the  general  system  of  the  aqueous  and 
atmospherical  circulation  of  the  globe. 

These  observations  are  discussed  in  the  most  elaborate  manner,  and  entirely  regardless  of  all  theory,  with 
the  view  of  comparing  each  one  with  all  the  rest,  and  of  eliciting  from  them  all  the  facts  which  they  contain 
with  regard  to  the  general  circulation  of  the  sea  and  the  air,  with  regard  to  thunder,  lightning,  rains,  fogs, 
storms  and  calms,  to  currents,  climates,  temperatures  of  air  and  water,  and  to  the  discovery  both  of  dangers 
and  facilities  to  navigation,  and  to  the  migration  and  habits  of  the  whale. 

A  large  corps,  principally  consisting  of  Lieutenants  and  Passed  Midshipmen,  is  engaged  upon  the  details 
of  these  investigations.  They  are  liable  to  be  called  away  to  sea,  and  often  are  at  a  moment's  warning,  and 
that  so  frequently,  that  almost  the  entire  corps  is  sometimes  ordered  off  to  sea,  and  a  new  one  sent  in  its  place, 
80  as  to  form,  in  the  course  of  a  few  weeks,  a  complete  change  of  the  officers  engaged  upon  these  investiga* 
tioDS.  Owing  to  this  liability,  and  to  the  fact  that  there  is  no  permanent  assistant  in  the  Hydrographical  De- 
partment, the  Superintendent  is  compelled  to  charge  himself  with  a  close  and  personal  examination  of  many 
of  the  details  connected  with  these  investigations. 

When  the  exigencies  of  the  public  service  are  such  as  to  allow  a  full  complement  of  officers,  a  Lieutenant 
And  Professor  of  Mathematics  are  assigned  to  each  of  the  meridian  instruments  as  observers.  In  this  duty 
they  take  turns.  As  they  are  not  lodged  near  the  Observatory,  but  live  in  various  parts  of  the  city,  they  have 
usually  relieved  each  other  at  intervals  of  twenty-four  hours.  In  clear  weather  the  term  of  duty  for  one  ob- 
server continues  from  sunrise  to  sunrise. 

Not  more  than  one  observer  has  been  employed  at  a  time  with  the  Equatorial  and  Prime  Vertical  Transit 
Imlrament     When  one  only  is  thus  employed  he  is  not  required  to  observe  later  than  2  A.  M. 
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With  regard  however  to  the  time  to  be  devoted  to  observations,  much  has  been  left  to  the  discretion  of 
the  observers,  both  as  to  the  suitableness  of  the  atmosphere  and  the  number  of  observations  which  could  be 
conveniently  reduced.  The  great  accumulation  of  observations  beyond  the  means  and  force  for  reducing 
promptly,  is  deeply  to  be  regretted. 

The  office  hours  at  the  Observatory  are  from  9  A.  M.  to  3  P.  M.  Observers  who  have  been  up  late  the 
previous  night  are  not  expected  to  be  present  until  noon. 

It  sometimes  has  become  necessary  to  impose  upon  them  other  labor,  than  that  which  directly  belongs  to 
them.  In  every  instance,  and  on  all  occasions,  the  calls  for  extra  work  have  been  cheerfully  responded  to  by 
the  observers,  as  well  as  by  all  in  every  other  part  of  the  establishment. 

The  permanent  adjustments  of  the  instruments  are  not  disturbed,  unless  by  the  Superintendent,  or  by  his 
especial  leave. 

The  Meridian  Instruments  have  been  employed  in  observations  of  the  sun,  moon,  planets,  fundamental 
stars,  and  of  comparison-stars,  whose  places  were  desired  for  the  Equatorial  observations.  They  have  also 
been  regularly  engaged  in  making  observations  for  the  Washington  Catalogue. 

The  observations  with  the  Prime  Vertical  Transit  Instrument  have  been  chiefly  of  small  stars  near  the 
Zenith. 

Those  with  the  Equatorial  have  been  on  Neptune  and  the  other  newly  discovered  planets. 

The  observers  with  the  Transit  Instrument  were  Professors  Beecher  and  Keith ; 

with  the  Mural  Circle,  Lieut.  T.  J.  Page,  Prof.  Coffin,  and,  in  the  latter  part  of  the  year,  Lieut. 
Steedman ; 

with  the  Meridian  Circle,  Lieut.  Muse,  Prof.  Major,  and,  at  the  commencement  of  the  year,  Lieut. 
Maynard  and  Prof.  Hubbard ; 

with  the  Prime  Vertical  Transit  Instrument,  Lieut.  Herndon  and  Prof.  Pettigrew ; 

with  the  Equatorial,  Lieut.  Maury  and  Prof.  Hubbard. 

The  initials  of  the  observers  are  given  in  connection  with  their  observations.  Each  observer  has  furn- 
ished to  a  considerable  extent  the  reduction  of  his  own  observations. 

The  reductions  have  been  completed  and  revised,  and  the  work  prepared  for  the  press  by — 

Professors  Keith  and  Beecher  for  the  Transit  Instrument ; 

Professors  Coffin  and  Benedict  for  the  Mural  Circle ; 

Professors  Major  and  Hubbard,  for  the  Meridian  Circle  ; 

Professor  Hubbard,  for  the  Prime  Vertical  Transit  Instrument, 

and  by  Mr.  James  Ferguson,  for  the  Equatorial. 

They  have  had  the  assistance  of  other  officers  of  the  Institution,  who  from  time  to  time  could  be  detailed 
for  the  purpose.  Among  them  may  be  mentioned  Lieutenants  Worden  and  Kennard,  Professor  Yarj(iall, 
Passed  Midshipmen  Warley,  Jackson,  and  Harrison. 
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The  introductory  remarks  have  been  prepared  by  Professors  Keith,  Coffin,  Hubbard,  and  Ferguson,  each 
for  the  work  of  the  instrument  with  which  he  was  especially  connected. 

The  appendix  contains  an  interesting  series  of  observations  on  the  solar  spots  by  Professor  Sestini,  of 
(reorgetown  CoUege ;  observations  on  the  Mississippi  river  at  Memphis,  Tennessee,  by  Passed  Midshipman 
Marr,  U.  S.  N. ;  and  a  series  of  tables  for  facilitating  the  reductions  of  the  apparent  places  of  the  fixed  stars 
to  their  mean  places,  together  with  a  general  table  for  the  computation  of  annual  precessions,  prepared  by 
Professors  Coffin  and  Hubbard. 


THE  WEST  TRANSIT  INSTRUMENT. 


This  instrument  has  been  minutely  described  in  the  introduction  to  the  volume  of  observations  for  1845. 
The  telescope  has  a  clear  aperture  of  5.3  inches,  and  a  focal  length  of  7  feet  1  inch.     It  is  mounted  upon 
larffe  piers  of  granite  which  rest  firmly  on  a  foundation  of  stone,  extending  ten  feet  below  the  surface  of  the 

ground. 

The  observers  during  the  year  1847,  were  Professor  Mark  H.  Beecher  and  Professor  R.  Keith.     For  the 

determination  of  their  personal  equation  the  same  star  was  observed  by  them  alternately,  over  alternate  wires 

at  the  same  culmination.     The  mean  of  twenty-four  observations  gave  the  time  by  Professor  Keith,  0».36 

later  than  that  by  Professor  Beecher.     Putting  K  for  Keith's  time  of  transit,  and  B  for  Beecher's 

K  =  B  +  o-.ae  ±  0«.012 

In  obtaining  the  rate  of  the  clock,  and  in  correcting  the  observations  of  one  observer  for  the  clock-error 
determined  from  the  observations  of  the  other,  this  quantity  has  been  used. 

The  observations  with  this  instrument  occupy  pages  1  to  33,  inclusive,  of  the  present  volume. 

The  first  column  of  each  page  contains  the  date,  the  day  beginning  with  the  transit  of  the  sun. 

The  second  contains  the  numbers  for  reference. 

The  third  contains  the  name  of  the  object  observed.  For  stars,  preference  has  been  given,  in  order,  to 
the  name  given  in  the  Nautical  Almanac,  the  Greek  letter  of  the  Catalogue  of  the  British  Association,  the 
number  of  that  catalogue  with  the  name  of  the  Constellation,  the  hour  and  number  of  Weisse's  Catalogue, 
the  number  of  other  catalogues.       Stars  not  found   in  any  catalogue  are  designated  by  the  declination 

alone. 

The  fourth  to  the  tenth  column,  inclusive,  contains  the  seconds  for  the  time  of  transit  over  each  wire  as 
noted  by  the  observer. 

The  eleventh  contains  the  mean  of  the  preceding  times  of  transit  over  the  wires  observed. 

The  twelfth  to  the  fourteenth  column,  inclusive,  contains  the  reduction  to  the  meridian,  the  reduction  of 
tlie  limb  of  a  body  to  its  centre,  and  the  correction  of  the  clock. 

The  reduction  of  an  observation  to  the  meridian  involves  three  steps — first,  the  reduction  of  the  mean  of  the 
wires  observed  to  the  mean  of  the  seven ;  second,  the  reduction  of  the  mean  of  the  seven  to  the  plane  in  which 
the  instrument  revolves ;  third,  the  reduction  of  this  plane  to  the  plane  of  the  meridian. 

Calling  the  first  and  second  of  these  reductions  taken  in  parts  of  a  great  circle,  C  and  c;  and  the  third,  alio 
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taken  in  parts  of  a  great  circle,  m  when  the  instrument  points  to  the  equator,  and  n  when  it  points  to  the 
pole ;  and  putting  S  for  their  correction  in  time  at  any  declination  <',  we  shall  have 

S  =  C  sec  <f  +  c  sec  d  +  fi  tan  (J  +  m. 

The  reductions  of  each  wire  to  the  mean  of  the  seven,  determined  by  35  observations  of  Polaris  and  6 
Ursae  Minoris,  are  as  follows : 

A  +  37.66 

B       24.97 

C  +  12.37 

D—    0.16 

E       12.68 

F       24.72 

G_  37.54 
the  wires  being  lettered  in  order  from  the  side  next  to  the  clamp  of  the  axis. 

C  sec  d  has  been  corrected  by  means  of  the  following  table  for  stars  near  the  |>ole,  (arc  —  sin)  being  taken 
out  for  each  wire  observed,  and  the  sum,  divided  by  the  number  of  wires,  added  to  C  sec  6. 


|H.  Angle. 

(Arc-Sin.) 

H.  Angle. 

(Arc-Sin.)  ; 

H.  Angle. 

(Arc-Sin.) 

m 

8. 

m 

S. 

m 

S. 

3 

0.00 

12 

0.33 

21 

1.76 

4 

.01 

13 

.42 

22 

2.03 

5 

.02 

14 

.52 

23 

2.32 

6 

.04 

15 

.64 

24 

2.63 

7 

.07 

16 

.78 

25 

2.97 

8 

.10 

17 

0.94 

26 

3._4 

9 

.14 

18 

1.12 

27 

3.^4 

10 

.19 

19 

1.31 

28 

4.17 

11 

0.25 

20 

1.62 

29 

4.64 

for  damp  east, 
for  clamp  west. 


C  was  frequently  determined  with  the  collimating  eye-piece.  Putting  2a  and  2a'  for  the  distance  of 
the  middle  wire  west  of  its  image  when  the  clamp  is  east  and  west  respectively,  2p  for  the  excess  of  the  clamp 
pivot,  r  for  the  reduction  of  the  mean  of  the  seven  wires  to  the  middle  wire,  and  a  for  the  correction  for  diurnal 
aberration  in  latitude  ^    (for  this  Observatory  o  =  —  0«.016.) 

C=       i  (A  — A')— p  +  r  +  a 
C  =  -l  (A- A') +p  —  r  +  a 

If  (  represent  the  depression  of  the  eastern  end  of  the  axis, 

for  clamp  east, 
for  clamp  west* 

In  measuring  the  quantities  2a  and  ^4%  the  micrometer  wire,  which  moves  north  and  south,  was  separated 
from  a  fixed  wire  until  the  space  enclosed  between  them  was  judged  to  be  equal  to  the  interval  between  the 
Buddie  wire  and  its  image,  and  this  space  measured  with  the  micrometer. 


6  =  -J(A  +  A')-p 
6  =  -i(A  +  A')+p 


Viil  IMTRODDCTION. 

The  quantities  n  and  m  were  determined  from  the  observations,  as  ofien  as  they  furnished  the  data,  by 
means  of  the  formulas ;  v>^ 

(o  —  t)  —  (a*  —  T*)  —  c  (sec  6  —  sec  &) 

tan  (5  —  tan  d' 

m  =  6  sec  ^  —  n  tan  0 

in  which  a,  r  and  6  are  respectively  the  right  ascension,  time  of  transit  and  declination  of  any  star  and  a',  r* 
and  6*  those  of  another  star  differing  as  much  as  possible  in  declination,  and  but  little  in  time. 

The  serai-diameters  were  interpolated  from  those  given  in  the  Nautical  Almanac. 

The  correction  of  the  clock  has  been  determined  on  each  day  from  all  the  Nautical  Almanac  stars  ob- 
served  south  of  40°  north  declination,  and  a  mean  of  the  determinations  adopted  for  the  correction  at  a  mean 
of  the  times  of  transit.  The  rate  of  the  clock  was  so  irregular  as  to  render  observations  corrected  for  an  error 
obtained  by  applying  the  rate  for  any  length  of  time,  very  uncertain. 

The  fifteenth  column  contains  the  reduced  right  ascensions. 

The  sixteenth  contains  the  reduction  of  stars  to  their  mean  places  for  the  beginning  of  1850.  For  the 
Nautical  Almanac  stars,  these  reductions  have  been  obtained  by  correcting  those  used  in  the  Nautical  Almanac 
for  the  difference  between  the  constants  then  used,  and  those  given  in  later  years  of  the  ephemeris.  For  stars 
found  in  the  catalogue  of  the  British  Association ;  the  reductions  have  been  completed  with  the  logarithms  of 
a,  hj  c,  c{,  of  that  catalogue,  and  the  logarithms  A.  B.  (corrected  by  adding  0.0013  to  each,)  C.  and  D.  of  the 
Almanac. 

The  reductions  for  other  stars  have  been  computed  with  the  independent  constants  of  Bessel. 

On  pages  251  to  260  have  been  collected  the  mean  places  of  each  star  observed.  Those  rejected  in 
taking  the  mean  are  enclosed  in  brackets. 

On  pages  285  to  290  are  given  the  comparisons  of  the  observations  of  the  sun,  moon,  and  planets, 
with  their  tabular  places  interpolated  for  the  longitude  of  the  Observatory  with  2d  and  3d  differences  from  the 
Nautical  Almanac. 


THE  MURAL  CIRCLE. 


The  Mural  Circle  is  mounted  in  the  east  wing  of  the  Observatory  upon  the  eastern  face  of  the  sand  stone 
pier,  to  which  it  was  removed  in  the  latter  part  of  1845. 

The  Circle  is  a  single  casting  of  brass,  five  feet  in  diameter.  The  divisions  are  cut  5'  apart,  in  a  band 
of  gold,  which  is  inserted  in  the  rim.  They  are  read  by  means  of  six  of  Troughton's  reading  microscopes, 
which  are  mounted  firmly  upon  the  face  of  the  pier  and  adjusted,  as  nearly  as  practicable,  60°  from  each 
other.  These  microscopes  are  designated  in  the  observations  by  the  letters  A,  B,  C,  D,  E,  F.  They  are 
adjusted  as  to  focal  length,  so  that  five  revolutions  of  the  micrometer-screw  of  each  will  measure  one  space,  or 
y  of  the  circle.  The  micrometer  heads  are  divided  into  sixty  parts.  In  reading  the  circle,  the  seconds  and 
parts  are  taken  from  each  of  the  six  microscopes,  the  degrees  and  minutes  from  A  alone  ;  which  is  mounted  on 
the  north  side  of  the  pier,  and  in  the  horizontal  line  which  passes  through  the  center  of  the  circle.  The 
other  microscopes  are  so  arranged,  that 

the  readings  for        B  C  D  E  F 

=  the  readings  for  A  +  180^,     +  300°,     +  120°,     +  240°,     +  60°,  respectively. 

The  divisions  are  illuminated  by  a  lamp  placed  behind  the  pier  in  a  line  with  the  axis  of  the  instrument; 
the  light  from  this  lamp  passes  through  six  holes,  drilled  through  the  pier,  directly  to  the  reflectors  attached 
to  the  several  microscopes.  A  less  variable  illumination  is  thus  secured,  than  by  means  of  lamps  carried  in 
the  hands.  It  is  important  to  have  the  same  illumination  of  the  divisions  in  the  observation  of  a  star,  and  in 
the  determination  of  the  nadir-point  employed  in  its  reduction. 

The  circle  is  adjusted  to  a  vertical  position  by  means  of  a  plummet  suspended  by  a  fine  silver  wire,  with 
the  aid  of  appendages  attached  to  the  telescopes,  known  as  Ramsden's  Ghosts;  and  to  its  position  in  the 
naeridiairby  observations  of  transits  of  circumpolar  stars. 

The  telescope  has  an  object-glass  of  four  inches  clear  aperture,  with  a  focal  length  of  five  feet.  It  is  at- 
tached to  an  independent  axis,  moving  within  the  axis  of  the  circle,  and  may  be  moved  to  any  position  with 
reference  to  the  graduations.  The  ends  of  the  tube,  or  the  cells  supporting  the  object-glass  and  the  micron^- 
ter,  are  firmly  clamped  to  the  rim  of  the  circle.  During  this  year  the  position  of  the  telescope  has  been  such, 
that  when  directed  to  the  Zenith,  the  circle  reading  has  been  nearly  0°  0'   0". 

The  eye-end  of  the  telescope  is  furnished  with  a  fixed  diaphragm,  containing  seven  vertical  wires,  de- 
ft 
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signaled,  I,  II,  III,  &c.,  nearly  equidistant,  and  at  an  average  interval  apart  of  15".4  (of  time,)  and  one  hori- 
zontal wire  designated  as  the  fixed- wire.  The  adjustments  of  this  diaphragm  consist  in  placing  it  in  the  prin- 
cipal focus  of  the  object-glass ;  turning  it  so  that  an  equatorial  star  will  exactly  run  along  the  fixed- 
wire  ;  and,  the  circle  having  been  adjusted  to  an  exact  vertical  position  and  the  telescope  directed  to  the  nadir, 
moving  the  diaphragm  so  that  vertical  wire  IV  will  coincide  with  its  image  reflected  from  a  surface  of  mercury 
and  seen  by  means  of  the  collimating  eye-piece. 

In  connection  with  the  fixed  diaphragm  is  another,  moveable  by  a  micrometer  screw,  and  furnished  with 
five  wires  nearly  parallel  and  placed  respectively  five,  fifteen,  fiAecn,  five  revolutions  of  the  micrometer  apart. 
In  the  record  of  the  work  in  which  they  are  employed,  they  are  numbered  1,  2,  3,  4,  5,  in  the  order  of  the 
micrometer  scale,  i.  e,  commencing  in  the  southern  part  of  the  field  of  view.  The  adjustment  of  this 
diaphragm,  consists  in  making  wire  3  parallel  to  the  horizontal  fixed-wire. 

The  head  of  the  telescope  micrometer  is  divided  into  one  hundred  parts.  It  is  adjusted  so  that  when 
wire  3  is  moved  into  coincidence  with  the  fixed- wire,  the  micrometer  reading  shall  be  SO'.OOO ;  3(K  indicating 
the  notch  of  the  micrometer  scale,  which  is  intersected  by  the  fixed-wire.  In  reading  the  micrometer,  that 
notch  of  the  scale  is  noted,  which  the  wire  used  in  the  observation  has  passed. 

On  April  14,  in  attempting  to  remove  from  the  wires  the  fibres  and  shreds  which  had  become  attached  to 
them,  vertical  wire  IV  was  disturbed  from  its  proper  position,  and  the  fixed  horizontal  wire  split  into  several 
portions,  some  of  which  were  removed.  It  remained  however  divided  into  two  parts,  the  separation  extend- 
ing sometimes  as  far  as  vertical  wire  IV.  New  wires  were  put  in  on  December  4.  At  the  same  time  the 
object-glass  was  taken  out  and  cleaned. 

Observations. 
The  greater  part  of  the  ordinary  observations  with  this  Instrument  have  been  made  with  the  fixed-wire  ; 
the  circle  being  moved  by  means  of  a  clamp  and  tangent  screw  until  the  fixed-wire  exactly  bisects  the  star, 
or  is  in  contact  with  a  limb  of  the  sun,  moon,  or  planet. 

In  some  of  the  observations,  one  or  more  bisections  or  contacts  are  made  with  one  of  the  micrometer 
wires,  the  circle  remaining  in  a  fixed  position. 

In  some  observations  of  Polaris  and  the  moon,  an  observation  is  first  made  with  the  fixed-wire,  and  the 
circle  remaining  unmoved,  bisections  or  contacts  are  repeated  with  one  of  the  micrometer  wires. 

In  observing  both  limbs  of  a  planet,  it  has  been  customary  to  bring  the  fixed-wire  into  contact  with  one 
limb,  and  a  micrometer  wire  into  contact  with  the  other. 

The  Instrument  is  furnished  with  screens  to  protect  it  in  observations  of  the  sun. 

In  all  observations  care  has  been  taken  to  note  either  the  time  of  each  bisection  or  contact,  or  the  position 
of  the  star  with  reference  to  the  vertical  wires ;  to  note  the  indications  of  the  barometer  and  external  ther- 
mometer (particularly  the  latter,)  and  to  read  the  circle  immediately  after  or  before  observing  the  object. 

In  almost  all  the  observations  a  power  of  125  has  been  employed. 


Mural  ciacLfii  ^i 

Jfadir  Point. 
The  determinations  of  the  nadir  point  have  been  made,  as  in  the  preceding  years,  by  means  of  the  colli- 
mating  eye-piece.  The  telescope  being  directed  downwards,  the  circle  is  moved  by  one  of  the  tangent  screws, 
until  the  fixed-wire,  illuminated  by  means  of  this  eye-piece,  coincides  with  its  image  reflected  from  a  surface 
of  mercury ;  then  the  circle-reading  corrected  for  runs  and  errors  of  divisions,  constitutes  the  nadir-point. 
Each  determination  consists  of  several  isuch  coincidences  and  circle-readings,  the  wire  and  its  image  being 
brought  into  coincidence  alternately  from  opposite  sides. 

Runs  qf  the  Microscopes^ 

The  error  of  runs,  or  the  excess  over  five  revolutions  in  the  measurement  of  S'  of  the  circle  by  a  mi- 
croscope micrometer,  is  given  in  the  following  table  for  each  of  the  microscopes  and  their  mean,  as  determined 
on  each  day  from  several  measurements. 

These  measurements  have  been  made  as  in  the  preceding  years,  either  of  S/  or  KX  of  the  circle,  the  mid- 
dle of  the  space  measured  being  brought  under  the  zero-point  of  the  microscope.  When  the  readings  have 
been  in  the  vicinity  of  0°,  60°,  &c.,  corrections  derived  from  Table  A  (Wash.  Ast.  Ob'ns.,  VoL  II,  Int.  p. 
xii)  have  been  applied,  and  double  weight  given  to  the  results. 

The  temperatures  at  which  the  determinations  were  made  are  also  stated :  and  for  particular  periods  the 
error  of  runs  for  the  mean  of  the  microscopes  have  been  reduced  to  a  common  temperature  by  means  of  the 
fonaula^ 

R'  =  R  +  0".061  (to  —  ^-^)  +  0".014,  (t  —  t')  —  0".036,  (t^  —  r) 

in  which  R'  is  the  reduced  and  R  the  measured  error  of  runs ;  t^  the  temperature  to  which  the  reduction 
is  made ;  t,  t'  and  t  respectively,  the  readings  of  the  upper,  lower  and  stone  thermometers. 

The  upper  and  lower  thermometers  are  upon  the  face  of  the  pier,  the  one  a  few  inches  above,  the  other 
below  the  rim  of  the  circle ;  the  stone  thermometer  is  in  the  interior  of  the  pier. 


•Washington  Astronomloal  ObservationB,  Vol.  I,  Int.  pp.  cxzvii,  dbc.;  Vol.  II,  Int.  p.  xiii. 
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1.7 
1.7 

0-2 
0.4 

0.v> 

—  0.2 

0-2^ 

t.>.o 

52».5 
^.2 

5T.- 

-h 

0.02 
0.14 

1 

0 

p. 

May 

4 

6 

—  0.3 

—  0.7 

1.4 
0.7 

0.4 
0.9 

l.l 

1.9 

0.2 
0.5 

—  0.4 

0-0 

— 

O-vT 
o.;i2 

61.0 

1 

0.07 
0.11 

1 
1 

17 

20 

-f  1.0 
0.0 

0.7 
0.5 

0.7 
1.4 

1.6 
1.5 

—  0.1 

-h  0.2 

-r  0.3 
0.1 

o.:x3 

0.^6 

t^:j.9 

67.5 

61-9 

t^2.> 
64. .\ 

0.251 
0.18 

7 
3 

WHM 

28 
2 

0.5 
0.0 

0.3 
0.7 

1.9 
1.0 

2.7 
2.5 

0.6 
1.0 

1.0 
1.1 

0.9V.1 
0.>2 

74.0 

74.5 
72.5 

69-0 

7-.»-0 

0.12 
0.63 

70 

1 

1 

1 

7 
11 

0.7 
0.2 

0.7 
—  0.6 

2.0 
1.6 

l.S 

0.7 

0.5 
0.6 

1.5 
1.4 

0.96 
0.t>5 

70.7 
75.0 

70.2 

*          * 

71-0 
75.0 

0.97 
0.52 

2 

1 

17 

\ 

1.0 
0.5 

4-  0.1 
0.3 

0.7 
2.2 

2.2 
4.1 

1.0 
1.2 

0.6 
1.4 

0.93 
1.62 

71.0 
75.5 

70.0 
73.5 

70.0 
70.0 

0.91 
•  1.36 

1 
1 

0.7 
0.8 

+  0.3 
0.0 

1.6 
+  2.2 

1.5 
-f  2.0 

1.0 
+  1.5 

+  0.7 
0.0 

0.97 
+  1.08 

75.2 
7S.0 

74.3 
77.0 

75.0 
74.0 

•f 

0.S7 
0.95 

1 1 

2 

1 
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Table    A. — CoDtioued. 


The  following  Table  contains  the  mean  values  of  R'  for  particular  periods. 

Table  B. 

Runs  of  Microscopes — Means /or  parlicular  perioda. 


1847. 

R' 

•t. 

Ko.  of 
ObaerraaonB. 

Jan.      1  to  Jan.      7 

—    0.34 

50 

31 

6                 31 

.93 

30 

56 

Feb.     1       Feb.   28 

.64 

40 

45 

Mar.     1       Mar.  19 

.68 

40 

35 

30       Apr.     4 

-       .30 

50 

36 

Apr.     5      May  30 

+      .12 

60 

40 

Junt     1      June  30 

.62 

70 

7 

July     1      July  31 

.93 

77 

19 

Aug.     1       Sept.  10 

.86 

75 

93 

Sept.  11      Oct.    12 

.57 

60 

53 

Oct.     13                2G 

.46 

55 

41 

27      Nov,  30 

.S3 

55 

63 

Dec.     1       Dec.  31 

+    0.13 

40 

31 

The  following  Table  contains  under  the  designation  of  dR,  the  diiTerences  of  the  advance  from  the  retro- 
grade measurements,  when  two  spaces  or  IC,  have  been  measured.  Those  derived  from  readings  at  ISO^CC 
have  been  corrected  for  errors  of  graduation  by  means  of  Table  A,  (Wash.  Ast.  Obs.,  Vol.  II,  Int.  p.  idi.) 
Rs  representing  the  error  of  runs  from  the  advance  measurement ;  Rr  that  from  the  retrograde,    dR  =  R*  —  Rr. 

Table  C. 


DATE. 

Circle 
Reading.. 

^ 

B. 

^- 

D. 

£. 

P. 

Mean. 

Ko.ofde- 
lermina- 
tionc 

1847.  Jan.  I,  to  April  21      . 
Aug.  2, 10  Dec.  31 

(180  0 
180  0 

+0.0S 
-0.04 
+0.33 

-0.45 

0.33 

-0.53 

+0.01 
-0.49 
-0.43 

-1.43 

0.51 

-1.39 

-1.16 

0.59 

-0.79 

-0.96 

0.61 

-0.57 

—  0.6551 
0.411  ( 
0.580 

i: 
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Value  of  one  revolution  of  the  Telescope  Micrometer. 

The  following  observations  have  been  made  by  Prof.  CoflSn,  with  the  aid  of  the  collimating  eye-piece 
and  basin  of  mercury,  for  determining  the  equivalent  of  one  revolution  of  the  telescope  micrometer. 

Let  C  represent  the  Circle  Readings,  corrected  for  runs  and  errors  of  division  a ; 

fn,  the  corresponding  micrometer  readings,  when  the  wire  employed  is  brought  into  coincidence  with  its 
reflected  image,  corrected  for  the  excentricity  of  the  micrometer  head* ; 

n,  the  number  of  positions  of  the  circle  ; 

dm,  a  small  quantity  applied  so  as  to  make  the  several  values  of  /z,  multiples  of  2^39,  the  equivalent 
nearly  of  2'.3(y'. 

n  ^     J 

a=    C  —  — fc^l   -f-  62".75  dm 

The  relation  of  the  micrometer  to  the  field  of  view,  so  far  as  following  a  regular  law,  is  expressed  by  the 
equation : — 

iir  -^  (fi^ r  ^*  1  )    A/*  +  Z^'*  ^'^  -f-  *'C.  =  a 

in  which  r  represents  the  equivalent  of  one  revolution  in  the  middle  of  the  field,  or  at  the  fixed  horizontal  wire. 

Each  set  of  observations  presents  a  symmetrical  series,  so  that  —  [wi]  is  nearly  30r. 

The  micrometer  wire  employed  has  been  the  middle  one,  or  that  designated  as  wire  3.  For  the  middle 
observation  the  fixed-wire  was  used,  and  the  coincidence  of  wire  3  with  it  quoted. 

Table  D. 
Value  of  Telescope  Micrometer. 


DATE. 
1847. 


Corrected 

Circle  Reading. 

C. 


Feb. 


:        O        »      " 

1     '    179  54  57.90 
j    180    0    2.28 
180    5    0.88 


No.  of 
Read's 


180    0    0.35 
(n=3.) 


4 
6 


Corrected 

Mic.  Reading. 

m. 


r. 
25.1502 

29.9980 

34.7572 


29.9685 


No.  of 
Read's 


8 
8 
8 


Equations. 


^•-Trr^'] 


2.39« 


// 


— 4.78r4-  1.3(Ar)t 

0.00  —26 
+4.78  -f-1.3 


—  5  0.06 
4-  0  0.08 
-f-  4  59.98 


Values  of  r  and  Ar. 


// 


2/i=    9.56    I    r  =  68.706 
(fc=2) 


// 


2.6  X  2.39«Ar=:  —0.08 
(2.6)  Ar=— 0.0050 


Sep.    29 


179  47  29.64 
52  30.15 
57  30.10 

180  0  2.32 
2  29.90 
7  30.52 

12  30.18 


d«  1 
d  1 
d  1 
6 

d  1 
d  1 
d    1 


18*.0102 
22.7963 
27.5733 
30.0123 
32.3521 
37.1456 
41.9215 


8  li  — 11.95r+  15(Ar)=—  12  29.96 
8  I 
8 
16 
8 
8 
8 


—  7.17  —  1 
!  —  2.39  .-  6 
0.00  —  10 
+  2.39  —  6 
+  7.17  —  1 
+11.95  +  15 


—  7  29.83 

—  9  29.70 

—  0  0.53 
+  2  30.18 
+  7  29.96 
+  12  29.88 


2^  =  23.90 
14.34 

4.78 


// 
r=  62.755 

.747 

.736 


180    0    0.40  29.9730 
(n=7) 
^d^  Double  reading. 


t(Ar^  =  2.39*  Ar. 


(h=6) 


r=  62 .7610 


// 
30  X  2.39*  Ar  =  —0.08 

2  -  .13 

12  —  .48 

10  +  .53 


(33.9) 


Ar=:  — 0.0004 


a  Table  A,  Wash.  Ast.  Obs.,  Vol.  II,  Int.,  page  xii. 
h  Table  E,      "        <«        "  "  ••      **     xriii. 
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Positions  of  the  fixed  and  micrometer  wires  relative  to  each  other,  and  to  the  meridian. 

On  almost  every  day  of  observation,  the  coincidence  of  wire  3  with  the  fixed-wire  has  been  determined 
from  six  or  eight  contacts  (alternately  on  each  side)  at  vertical  wire  IV.  The  mean  of  the  micrometer 
readings  for  each  coincidence  is  given  in  the  margin  of  the  left-hand  page  of  the  printed  observations,  with 
the  day  and  sidereal  hour  at  which  each  determination  was  made. 

The  coincidences  at  wires  I  and  VII  have  also  been  frequently  observed.  Half  the  difference  of  these,  or 
Aw*  =  i  [(VII)  —  (I)]  obtained  from  all  the  determinations  of  the  particular  periods  as  presented  in  the 
following  Table,  constitute  the  reduction  to  parallelism  with  the  fixed- wire,  for  observations  made  with  mic.  wire 
3  at  vertical  wire  L  It  is  given  in  parts  of  the  micrometer,  and  with  the  sign  with  which  it  is  to  be  applied  to 
the  micrometer  readings. 

The  same  table  contains  also  the  reductions  to  parallelism  with  the  horizon,  both  for  mic.  wire  3  and  the 
fixed-wire.  They  are  derived  from  observations  of  stars,  where  several  bisections  have  been  made  at  the 
same  culmination ;  and  are  the  corrections  to  be  applied  to  the  readings  of  the  micrometer  or  circle,  according 
to  the  terms  in  which  they  are  expressed,  when  the  observation  has  been  made  at  vertical  wire  I. 

From  April  14  to  Aug.  4,  Prof.  Coffin  was  prevented  by  a  disease  of  the  eyes  from  making  any  obser- 
vations. 

Table  E. 
Reductions  at  vertical  wire  I, 


to  paralUlism  with  .... 
of  observations  with      .     .     . 

FIXED-WIRE. 

HORIZON. 

Wire  3. 

mre  3. 

FUtd-mre. 

A'mJ 

3 

3 

^ol 

Ac' 

1847.   Jan.      5  to  Feb.     6 
Feb.   12      April  13 
April  14      May  25 
Aug.    5      Sep.      6 
Sep.    27      Oct.    15 
Oct.     15      Dec.     4 
Dec.   18      Jan.    21 

r. 
+    0.0020 

0.0075 

•          • 

—  0.0020 
+    0.01J8 

—  0.0004 

—  0.0014 

r.                         " 
+  0.0097  —  —  0.61 

.0149              0.93 

.0J94              1.22 

.0112              0.69 

.     .                .      . 

.0145              0.91 

-f  0.0006          —0.04 

It 

—  0.48 
0.46 

•  • 

0.82 

•  • 

0.94 

—  0.13 

The  coincidences  of  the  other  micrometer  wires  at  the  vertical  wires  I,  IV,  and  VII  have  also  at  several  times 
been  determined.      The   differences  of  the  coincidences  for   wire  3  from   these,  or  Am*  =  (3)"  —  {^Yy 

(v  symbolizing  the  vertical,  and  w  the  micrometer  wire)  are  given  in  the  following  table.  They  constitute  the 
reductions  of  the  micrometer  readings,  when  the  observations  have  been  made  with  the  other  wires,  to  what 
they  would  have  been,  if  mic.  wire  3  had  been  employed. 
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Table  F. 
Reduction  of  micrometer  observations y  AmJJ 


For  Mic.  Wire. 


M  vertical  wire    . 


•         • 


1846. 
1847. 


1848. 


Nov.  21 

April   3 

9 

531 
Aug.  5 
Nov.  5 
Dec.  18 
Jan.      3 


-f  0.0072 

.0016 

.0050 

.0053 

4-  .0035 

—  .0003 

4-  .0045 

+0.0015 


4-0.0083  -f-0.0115      —0.0383 

.0096  .0094  .0233  ' 

I 

.0086  .0117  I 
.0014  .0023  ; 
.0063  I    .0049 


—0.0346  ;  —0.0255   +0.0107  +0.0225 


+  .0030  i  +  .0037 


—  .0125 
—0.0157 


—  .0348 


.0227 
.0222 
.0223 
.0256 
.0683 


!    .0120 

— 

.0007 

.0107 

+ 

.0004 

.0158 

— 

.0037 

—0.0367  ,  —0.0697 


.0147  I    .0050 
.0139 
.1196 
—0.1176 


.0163 

.0911 

—0.0932 


.0229 

.0296 

.0238 

.0188 

+  .0272 

—  .0101 

—0.0220 


.0102 
.0183 
.0415 
.0357 
.0441 
+  .0028 


+0.0362 
.0586 
.0660 
.0613 
.0529 
.0519 
.0082 


—0.0073  '  +0.0012 


On  April  3,  Dec.  18,  and  J848,  Jan.  3,  it  was  necessary  to  press  slightly  upon  the  head  of  the  screw,  in 
order  lo  bring  wire  4  into  coincidence  with  the  fixed  wire.  Wire  5  could  not  be  brought  satisfactorily  into 
coincidence  ;  and  its  use  was  dispensed  with. 

The  wires  appear  to  have  been  disturbed  between  Nov.  21, 1846,  and  April  3, 1847 :  most  probably  between 
Jan.  1  and  5,  when  the  motion  of  the  wires  was  obstructed  by  shreds  and  by  their  catching  in  the  saw-teeth. 
New  wires  were  put  in  on  Dec.  4. 

PRINTED    OBSERVATIONS. 

The  observations  with  the  Mural  Circle  occupy  pages  35  to  90  of  this  volume. 

Column  1  of  the  left  hand  page  contains  the  date  of  the  observations,  the  day  comiucncing  with  the 
culmination  of  the  sun. 

Column  2  contains  the  numbers  for  reference.  The  asterisks  indicate  the  observations,  which  are  re- 
fen«d  to  in  the  notes  on  the  right-hand  margin. 

Column  3  contains  the  names  of  the  objects  observed.  They  have  been  taken  from  the  several  cata- 
logues of  stars  in  the  following  order  of  preference  ; 

Nautical  Almanac ; 

Catalogue  of  the  British  Association ; 

Weisse's  Catalogus  Stellarum  ex  Zonis  Regiomontanis ; 

Bessel's  Zones ; 

Lalande's  Catalogue  published  by  the  British  Association ; 

Piazzi's  Catalojrue ; 

Rumker's  Catalogue  of  \M)i)0  fix'd  Stnrs 


r 


Xfui  imRODuciiov. 

Stan  not  found  in  any  of  these  arc  marked  *^  Anonymous."  The  right  ascensions  and  magnitudes 
(wben  noted)  of  those  not  found  in  the  Catalogue  of  the  British  Association,  are  given  in  the  margin  of  the 
right  hand  page.     Stars  contained  in  that  catalogue  are  designated  simply  by  the  constellation  and  number. 

The  term  ("  Mic")  in  this  column,  indicates  that  the  bisection  of  the  star  was  made  with  one  of  the  mi- 
erometer  wires.  When  any  other  wire  than  wire  3  has  been  used,  its  number  and  the  reduction  to  wire  3,  arc 
giren  in  the  margin  of  the  right  hand  page. 

Column  4.  The  numbers  in  this  column  indicate  the  vertical  wire,  or  the  position  between  two  ver- 
tical wires,  at  which  the  object  was  at  the  instant  of  observation. 

In  cases  where  a  number  of  observations  have  been  made  with  the  micrometer,  and  the  mean  only  given 
the  numbers  in  this  column  denote  the  mean  of  the  several  points  of  observation.  An  asterisk  indicates  that 
the  observation  was  made  soon  after  the  star's  passage  of  the  wire. 

Column  5  contains  the  hour  angle  at  which  the  object  was  observed.  It  is  given  for  the  sun  in  all 
ca«es,  and  for  the  moon  and  circumpolar  stars,  whenever  the  time  of  making  the  obser\'alion  has  been  noted. 

The  hour  angle  for  the  sun  or  moon,  is  (a  —  r)  (1 );  ' 

a      representing  the  right  ascension  of  the  object, 

r,     the  sidereal  time  of  observation,  and 

dcy  the  motion  in  right  ascension  in  one  hour  of  mean  time. 

The  right  ascensions  of  these  bodies  have  been  interpolated  from  the   Nautical   Almanac,   with   the 

h«      no*     ■• 

assumed  longitude  from  Greenwich,  5    8  14.64  West. 

Columns  6  to  12,  contain  the  readings  of  each  of  the  six  circle  microscopes,  with  their  mean. 

The  degrees  and  minutes  are  taken  from  microscope  A  alone. 

In  making  these  readings,  the  cross  wires  of  the  microscopes  have  been  moved  either  to  the  division 
nearest  to  their  zero  points,  (but  all  in  the  same  direction,  either  advance  or  retrograde;)  or  to  both  divisions, 
on  each  side  of  the  zero  points  ;  in  which  case  the  mean  of  the  two  readings  only  is  given,  and  such  double 
readings  are  designated  by  the  letter  d  in  the  column  of  "  Means." 

Column  13  contains  the  readings  of  the  telescope  micrometer,  when  the  observations  were  made  with 
one  of  the  micrometer  wires. 

In  many  cases,  several  bisections  of  a  star  have  been  made  at  the  same  culmination,  the  several  microme- 
ter readings  reduced  to  the  meridian,  and  the  mean  only  given  in  this  column.  Such  cases  with  the  number 
of  observations  are  noted  in  the  margin  of  the  right-hand  page. 

The  reduction  to  the  meridian  is  expressed  by  the  formula, 

dm  =  —  0.00206  tan  6  {IV—  v)^; 
in  which  v  denotes  the  vertical  wire,  orthe  position  between  two  vertical  wires,  at  which  the  observation 

a  Tftble  XIV.  Wttsh.  Ast.  Ob'ns,  Vol.  I,  App.  p.  76. 
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'as  made.  The  sign  of  this  reduction  is  changed  for  direct  observations  below  the  pole,  and  for  observations 
y  reflection  of  stars  above  the  pole. 

Columns  14  and  15,  contain  the  readings  of  the  barometer,  (which  is  one  of  Newman's,)  and  of  its 
attached  thermometer." 

Column  16  contains  the  readings  of  the    external  thermometer,  which  is  placed  on  the  north  side  of 

le  observing  room,  outside.     The  thermometer  used  was  that  which  is  designated  as   No.  2,  in  the  Ap- 

Bndix  of  the  Washington  Observations,  Vol.  I.,  (pages  45-56  ;)  from  which  the  following  corrections  of  its 

;ale  are  quoted. 

Table  I. 

Reductions  of  Scale  reading  to  JVbrmal  Temperature. 


Therm. 

1 

Therm. 

No.  2. 

No.  2. 

Scale. 

Scale. 

o 

1 

o 

o 

o 

5 

0.21 

62 

+0.10 

10 

.22 

64 

.09 

15 

.17 

1        66 

.09 

20 

.11 

68 

.10 

25 

.06 

70 

.12 

30 

.02 

;      72 

.11 

32 

.00 

74 

.10 

34 

+  .02 

76 

.09 

36 

.04 

i        78 

.08 

38 

.06 

80 

.06 

40 

.08 

82 

.05 

42 

.09 

84 

.03 

44 

.10 

86 

+  .02 

46 

.11 

88 

.01 

48 

.12 

90 

.03 

50 

.13 

92 

.03 

52 

.12 

94 

.04 

54 

.11 

96 

.04 

56 

.11 

98 

.05 

58 

.10 

100 

0.06 

60 

+0.10 

Columns  17, 18,  and  19,  contain  the  readings  of  the  several  thermometers  attached  to  the  instrument, 
iz:  one  inside  of  the  stone  pier,  and  two  upon  the  face  of  the  pier,  the  one  a  few  inches  above,  the  other 
I  few  inches  below  the  limb  of  the  circle. 

The  margin  of  the  left-hand  page  contains : 

1.  The  micrometer  coincidence  determined  in  the  manner  described  on  page  xvi,  with  the  day  and 
sidereal  hour  at  which  each  determination  was  made. 

2.  The  value  of  one  revolution  of  the  micrometer  screw,  which  has  been  employed  in  reducing  the 
observations  derived  from  the  determinations  given  in  table  D,  (p.  xv,)  or  in  the  last  part  of  the  year,  from 
determinations  made  in  1848. 
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:3.  Tlu'  st^iui-diainelers  ot  the  sun,  moon,  anil  planets,  obtained  tVoiu  the  observations,  corrected  for 
refraction,  parallax,  and  defective  illumination. 

4.  The  error  of  runs  with  the  corresponding  temperatures  of  the  circle  and  pier,  from  the  determina- 
tion of  the  same  day,  as  recorded  in  table  A,  (pages  xii  to  xiv,)  when  six  observations  have  been  made; 
otherwise  from  the  determination  for  the  period,  table  B,  (page  xiv.) 

5.  Notes  relating  to  the  adjustment  and  condition  of  the  instrument. 

Column  1  of  the  right-hand  page,  contains  the  "  numbers  for  reference,"  and  is  a  repetition  of  column  2, 
of  the  left-hand  page. 

Column  2  contains  under  the  heading  of  "Corrections  for  Instrument :"  1.  The  correction  for  the  "errors 
of  graduation,"  when  the  circle  reading  is  nearly  0°,  60°,  &c.,  10°,  70°,  &c.,  taken  from  Tables  A  and  B, 
Wash.  Ast.  ()])s.,  Int.,  page  xii.  These,  in  the  few  cases  where  they  have  been  applied,  are  noted  in  the 
margin. 

2.  The  ccrrection  for  runs,  represented  by 

r  =  —  C  —  for  an  advance  reading ; 

r  =  (5'  —  ^ )  ^  foTTi  retrograde  reading ; 

r  z=z  {2'i  — ^)  gr  for  ^  double  reading ; 

»f  II  II 

R=:R' +0.061  {^-^  —  t^,)— 0.014  (t  —  t')—0.03G  (r  -  tJ: 

where  C  is  the  circle  reading  from  column  6  and  12,  expressed  in  minutes,  and  omitting  the  largest  contained 
multiple  of  5';  R',  the  error  of  runs,  and  t^^  and  t^  the  temperatures  of  the  circle  and  stone  respectively,  from 
the  margin  of  the  left  hand  page ;  and  t,  t  and  v  the  readings  respectively  of  the  stone,  upper  and  lower  ther- 
mometers, in  columns  17,  18,  and  19,  of  the  left  hand  page. 

3.  The  correction  for  difference  of  runs,  or  the  inclination  of  the  microscopes,  viz  : 

dr  =.  —  C^  50^  ^^^  ^^  advance  reading ; 

dr  =  — (5'  —  C)2  —  for  a  retrograde  reading ; 

dr  =  — (2'i  —  C)2  g  _  1  dR         for  a  daubU  reading ; 

dR  being  taken  trom  Table  C,  (page  xviii.)     This  correction,  though  minute,  is  yet  constant  or  nearly  so,  foi 
all  observations  of  the  same  star. 

4.  The  correction   for  the  inclination  of  the  wire,  with  which  the  observation    has  been   made,  ^"de- 
pressed by 

dc 
i  =  (/!' —  v)  -^     for  an  observation  with  \hQ  fixed  wire. 

rfc' 
i  =z  {IV —  v)  -~     for  an  observation  with  micrometer  wire  3 ; 

where  v  represents  the  position  of  the  object  at  the  instant  of  observation  at  or  between  the  vertical  wires,  CJ^^ 

hand  page;)  us  in  column  13;  and  rfc'  and  dc*,  the  reductions  for  observations  made  at  the  vertical  wire  I 


MURAL    CIRCLE.  XXl 

as  given  in  Table  E,  (page  xvi.)  Observations  with  the  other  micrometer  wires  are  first  reduced  to  wire  3, 
by  applying  the  reductions  given  in  Table  F,  (page  xvii,)  or  in  the  right-hand  margin.  This  correction  has 
not  usually  been  applied,  where  the  observations  are  symmetrical  with  reference  to  vertical  wire  IV. 

5.  The  reduction  to  the  meridian,  (if  not  already  applied  to  the  mic.  readings  in  column  13  of  the 
left-hand  page,)  obtained  from  the  expression,*  fi  =  cosec  1"  sin'^  J  h  sin  26 ; 

where  A  is  the  hour  angle,  in  column  5,  of  the  left-hand  page  : 

or  from  the  expression,  n  =  0".1292  tan  6  {IV —  v)^ 
where  v  denotes  as  before  (pages  xviii  and  xx)  the  position  of  the  object  with  reference  to  the  vertical 
wires. 

This  reduction  is  applied  with  the  opposite  sign  to  observations  by  reflection  of  stars  above  the  pole,  and 
to  direct  observations  of  stars  below  the  pole. 

6.  The  reduction,  f*',  in  observations  of  the  sun  and  moon,  due  to  their  change  of  declination  in  the  sidereal 
interval,  A',  from  the  meridian,  (vide  column  5,  of  the  left-hand  page ;)  obtained  from  the  expressions, 
li'  =A'A'rf 
A'  ==  a  —  1"  expressed  in  seconds  of  time ; 

1'6=~  =  .000277  d6  for  the  sun  ; 

Ad 

A'd  =  -=_^  ~  .001662  dd  for  the  moon : 

A(J  being  the  change  of  declination  for  the  sun  in  one  hour,  or  for  the  moon  in  ten  minutes  of  mean  time. 
7.  The  reduction  to  the  fixed  wire  for  an  observation  made  with  a  micrometer  wire,  or 

dc  =  (Wq — m)  r, 
Wp,  denoting  the  micrometer  coincidence,  and  r  the  micrometer  value,  in  the  margin  of  the  left-hand  page  ; 
and  m,  the  micrometer  reading  in  column  13,  of  the  left-hand  page,  corrected  by  means  of  Table  E,  (Wash. 
Ast.  Obs.,  Vol.  II,  Int.,  page  xviii);  and  in  the  case  of  observations  with  other  micrometer  wires,  reduced  to 
wire  3,  by  the  quantities  noted  in  the  margin,  or  contained  in  Table  F,  (page  xvii.) 
Column  3  contains,  under  the  heading  of  "  Corrections  for  Objects :" 

1.  The  reduction  for  atmospheric  refraction,  computed  from  BessePs  tables,  for  the  observed  zenith  dis- 
tance and  the  readings  of  the  barometer  and  the  attached  and  external  thermometers,  (the  latter  corrected  by 
the  quantities  in  Table  I,  page  xix,)  given  in  columns  14,  15..  16,  of  the  left-hand  page.     An  expansion  of 
these  tables  is  given  in  the  Wash.  Obs.,  Vol.  I,  Appendix,  pages  58-71. 
Z,  representing  the  zenith  point  in  column  5 ; 

C,  the  circle   readings,  corrected    by  the  quantities  in  the   preceding   column,   except   (5)  and    (6); 
the  observed  zenith  distance,    z  =  C  —  z  for  a  direct  observation, 

z  =  180°  —  (C'  —  Z)         for  an  observation  by  reflection. 

•Tables  XIII,  XVI  to  XIX,  App.  Wash.  Obs.,  Vol.  I,  pp.  7G  to  79. 
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The  correction  for  refraction,  as  applied  to  the  circle  readings,  is  aflfected  with  the  sign  of  tan  (C  — Z.) 
2.  The  reduction  for  parallax,  in  observations  of  the  sun,  moon,  and  planets,  obtained  from  the  formulas; 

for  the  sun  and  planets,     logp  (in  seconds)  =  0.93280  +  log  sine  (2'  —  11'  14".54)  —  log  d; 

for  the  moon,  log  sine  p'  =  log  sine  n  +  log  sine  (z!  —  11'  14".54)  +  9.9994302, 

or  logp'  (in  seconds)  z=:  log7r(in  seconds)  +  log  sine  (2/  —  11'  14".54)  +  9.9994302, 


+  log^(for.)+log^(forpr 

/)  =  y  =F  i  (p'  =p  5)  sine  p'  sine  s,t 
the  upper  signs  being  adapted  to  an  obseiTation  of  the  upper  limb,  the  lower  signs  to  an  observation  of  the 
lower  limb.     In  these  expressions 

2/  represents  the  observed  zenith  distance,  corrected  for  refraction  ; 

d,  the  distance  of  the  sun  or  planet  from  the  earth  ; 

TT,  the  equatorial  horizontal  parallax  of  the  moon,  which  for  these  observations  has  been  interpolated  from 
the  Nautical  Almanac,  with  second  differences. 

5,  the  moon's  semi- diameter  ; 

and  p,  the  required  reduction  for  parallax,  which,  as  applied  to  the  circle  reading,  is  affected  with  the 
sign  — . 

Assuming  from  BessePs  most  recent  determination  for  the  terrestrial  spheroid,  —  =  .003343, 

and  from  Encke,  the  mean  horizontal  parallax  of  the  sun,  P  =  8".5776  ; 
the  reduction  for  the  latitude,  38^  53'  39" .25,  is    —  11'  14".54, 

logp  =  log  |-  =  9.9994302,  and 

logpp  =0.93280. 

The  reductions  for  refraction  and  parallax  have  been  computed  for  the  observed  limbs  of  the  sun  or  moon, 
or  for  each  limb  separately,  when  both  have  been  observed. 

3.  A  reduction  on  account  of  defective  illumination,  applied  in  some  cases  to  observations  of  one  of  the 
limbs  of  the  moon,  Venus,  or  Mercury.  Such  cases,  together  with  the  corrections  applied,  are  noted  in  the 
margin. 

Let  a  represent  the  difference  of  the  right  ascensions  of  the  moon  or  planet,  and  sun, 

6sy  the  declination  of  the  sun, 

Stn,  the  declination  of  the  moon  or  planet, 

Sy    the  apparent  semi-diameter  of  the  moon  or  planet,  and 

1^,    the  angle  of  position  of  the  line  joining  the  cusps  ; 

then  tan  ^  =  cosec  a  cos  dm,  tan  (J»  —  cot  a  sin  dmj 

•  Tables  IX  and  X,  Wash.  Ast.  Obs.,  Vol.  I,  App.  p.  74. 
t  Table  XI,  "         ««        «        «»         p.  74. 
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a  negative  value  of  which  indicates  a  defective  illumination  of  the  north  limb ; 

and,  ^  being  taken  numerically  less  than  90°,  the  correction  for  an  observation  of  a  cusp  becomes 

ds  =z  s  versin  i^, 
to  be  applied  to  the  observation  of  the  defective  limb,  so  as  to  augment  the  measured  diameter. 

For  Mercury,  ^  may  readily  be  obtained  from  a  celestial  globe,  by  bringing  the  geocentric  place  of  the 
planet  to  the  zenith  point  of  the  globe,  and  passing  the  quadrant  of  altitude  through  the  sun's  place;  ^  is  then 
the  arc  on  the  horizon  intercepted  between  the  quadrant  of  altitude  and  the  east  or  west  points ;  the  northern 
or  southern  position  of  this  arc  indicating,  respectively,  a  full  illumination  of  the  north  or  south  limbs. 

If  we  take  i  to  represent  the  angular  distance  of  the  sun  and  earth,  as  viewed  from  the  moon  or  planet, 
and  make  sin  ^'  zz:  sin  '&  sin  i, 

the  correction  for  an  observation  made  on  the  gibbous  portion  of  the  disk  becomes 

ds  zzi  s  versin  d' 
For  Mercury  and  Venus,  tJ'  may  be  obtained  more  conveniently  from  a  celestial  globe ;  by  bringing  the 
planet's  geocentric  place  to  the  south  point  of  the  horizon,  and  measuring  the  altitude  or  depression  of  its 
heliocentric  place ;  an  elevation  indicating  a  defective  illumination  of  the  north  limb ;  a  depression,  a  defective 
illumination  of  the  south  limb. 

The  proximity  of  the  moon   to  the  earth  affords  for  that  body  a  more  convenient  method  of  deter- 
mining ^y  by  the  substitution  of  geocentric  for  heliocentric  places. 

Making  tan  (5'  =z  tan  dm  cos  a ; 

sin  ^  =  sin  {6s  —  6')  cos  dm  sec  c^, 
a  negative  value  of  which  indicates  a  defective  illumination  of  the  north  limb. 

4.  The  reduction  for  semi-diameter,  Avhen  only  one  limb  of  the  sun,  moon,  or  a  planet  has  been  observed, 
obtained  from  the  expressions, 

log  s  =        2.9826782  —  log  d  for  the  sun  ; 

log  sin  s  z=z  9.4353665  +  log  sin  '^  ^ 

or  log  s  =        9.4353665  +  log  tt  +  log  g  (for^r)  +  log  ^  (for  s)*  \  ^'''  ^^"^  '"''''"  ' 

and  from  the  Nautical  Almanac,  for  the  planets,  in  the  very  few  cases,  in  which  it  has  been  required. 

Column  4  contains  the  corrected  readings,  obtained  by  applying  the  reductions  in  columns  2  and  3 
to  the  mean  of  the  circle  readings  in  column  12  of  the  left-hand  page. 

For  the  sun,  moon,  and  planets,  when  both  limbs  have  been  observed,  the  mean  of  the  two  readings  is 
given,  so  that  the  quantities  in  this  column  are  the  corrected  readings  for  the  centers.  In  such  cases,  half 
tie  difference  of  the  two  corrected  readings  constitute  the  observed  semi-diameters  in  the  margin  of  the 
left-hand  page. 

Column  5  contains  the  zenith  points,  derived  from  the  observed  nadir  points,  jjiven  in  the  last  columns 
of  the  right-hand  page. 

•Table  IX,  X,  Waah.  Ast.  Obs.,  Vol.  I,  App.  p.  74 
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Column  6  contains  the  "  Apparent  Decimations,"  deduced  from  the  observations.  Representing  by  C", 
the  corrected  reading  in  column  4 ;  by  Z  the  zenith  point  in  column  5 ;  and  assuming  the  latitude  of  the 
Observatory  to  be  38°  53'  39''.25  north  ;  the  apparent  declination, 


n 


(5  =  38  53  39.25  —  (  C"  —  z),  for  an  observation  direct^  above  the  pole, 

=  —  218  53  39.25  +  (  C"  —  z),  "  "  direct^  below  the  pole, 

=  —  141     6  20.75  +  (  C"  —  Z),  "  «  by  reflection,  above  the  pole, 

=        321     6  20.75  —  (  C"  —  Z),  "  "  by  reflection,  below  the  pole ; 

in  uhlch  expressions  C"  may  always  be  made  greater  than  Z,  by  adding  360°. 

The  declinations  in  this  column  for  the  sun,  moon,  and  planets  are  the  declinations  of  the  centers  of 
those  obiects.  Those  of  Polaris  are  the  mean  results  of  all  the  observations  at  the  same  culmination,  combined 
by  means  of  the  formulas  in  §11,  page  xxvii.  Wash.  Ast.  Obs.,  vol.  II,  Int. 

Column  7  contains  for  the  fixed  stars,  the  reductions  to  the  mean  equinox  and  ecliptic  at  the  commence- 
ment of  the  year  1850,  or  at  that  moment  of  time  when  the  sun's  mean  longitude  will  be  281°.*  They  have 
been  computed  by  means  of  Bessel's  formulas,  with  Struve's  constant  of  aberration,  and  the  co-efficients  for 
nutation  and  precession  in  the  Introduction  to  the  Catalogue  of  the  British  Association. 

The  proper  motions  of  the  Nautical  Almanac  stars,  from  the  catalogue  in  the  Almanac  for  1848,  and  of 
1164  B.  A.  C.  and  61^  Cygni  from  the  Catalogue  of  the  British  Association,  are  included  :  those  of  a'  Gemi- 
norum  and  4345  B.  A.  C.  have  been  assumed  the  same  as  for  their  companions. 

For  Polaris,  6  and  ?.  Ursaj  Minoris,  y  Cephei,  and  a  Lyrse,  the  reductions  include  the  terms  depending  on 
2  (T  ,  also  the  other  minor  terms,  given  in  the  formulas  in  Peters'  ^*  Numerus  Constans  Nutationis." 

Column  8  contains  the  initials  of  the  names  of  the  observers.  Lieutenant  Page  and  Professor  Coffin. 

The  remaining  columns  contain  the  determinations  of  the  nadir  points,  according  to  the  method  de- 
scribed on  page  xi.  In  general,  each  reading  indicates  a  separate  and  distinct  determination,  involving  a 
new  coincidence  of  the  wire  with  its  reflected  image  and  a  new  reading  of  the  circle.  The  day  and  sidereal 
hour  of  each  determination  are  also  given,  together  with  the  observer's  initial.  The  correction  given  at  the 
end  of  each  determination  includes  the  correction  of  runs,  and  —  0'M87  for  the  accidental  error  of  gradua- 
tion.! 

The  margin  contains  the  readings  of  the  stone,  upper  and  lower  thermometers  at  each  determi- 
nation of  the  nadir  point ;  notes,  relating  to  particular  observations,  designated  by  the  reference  numbers ; 
and  also  to  the  determinations  of  the  nadir  point,  among  which  are  given  half  the  estimated  distances  of  ver- 
tical wire  IV  from  its  reflected  image,  under  the  designation  of  apparent  error  of  collimation. 

*  1850,  January  1.     Oh,  13m.  mean  time,  Washington, 
t  Wujjh.  Ast.  ObiJ.,  Vol.  II,  Int.,  Tabic  A,  p.  xii. 
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M£AN    DECLINATIONS,    1850.0. 

Pages  261  to  265,  contain  the  mean  declinations  for  1850.0  of  the  several  stars,  as  determined  from  the 
observations  with  this  instrument.  They  have  been  obtained  by  applying  to  the  apparent  declinations  in 
column  6  of  the  right-hand  page  of  the  printed  observations,  (pages  44  to  159,)  the  reductions  to  1850.0  in 
column  7. 

The  brackets  indicate  the  observations  >vhich,  in  general  for  reasons  stated  in  the  notes  to  the  printed  ob- 
servations, are  regarded  as  deserving  rejection. 

The  weights,  AA,  assigned  to  the  several  observations  of  Polaris,  are  obtained  from  the  formulas  in  §§  9 
to  11,  (Wash.  Ast.  Obs.,  Vol.  II,  Int.,  page  xxvii.) 

The  corrections  from  Table  A  and  A',  (Wash.  Ast.  Obs.,  Vol.  II,  Int.,  pages  xii  and  xiii,)  which  have 
been  applied  for  errors  of  division,  are  also  given. 

In  the  General  Catalogue,  commencing  on  page  309,  are  given  for  each  star  the  mean  results  of  these 
declinations  and  the  probable  error  of  each    determination.      These    probable   errors   do   not   include  the 
probable  error  of  graduation,  viz:  e,=:db0".07.« 

APPARENT   DECLINATIONS    AND    VERTICAL    SEMI*DIAMET£RS    OF   THE    SCJN,    MOON,   AND    PLANETS. 

Pages  291  to  295,  contain  the  apparent  declinations  of  the  centers  of  the  sun  and  planets,  transferred 
from  column  6  of  the  right-hand  page  of  the  printed  observations,  (omitting  those  regarded  as  deserving  re- 
jection :)  also  the  apparent  declinations  of  the  center  of  the  moon,  carried  out  for  each  limb  separately,  when 
both  have  been  observed.  These  are  accompanied  by  the  Washington  mean  time  of  observation,  com- 
puted from  the  sidereal  times  to  which  the  observations  have  been  reduced,  (column  5,  page  xviii,  and  §  6, 
p.  xxi ;) 

The  limb  observed,  when  only  one ; 

b.     on*       ■• 

The  seconds  of  declination  interpolated  from  the  Nautical  Almanac,  with  the  Long.  5  8  14.64 ;  except 
those  of  Neptune,  which  have  been  taken  from  Mr.  S.  C.  Walker's  Ephemeris,  published  by  the  Smithsonian 
Institution ; 

The  differences  of  the  computed  from  the  observed  declinations,  or  "  C  —  O ;" 

The  reductions  for  defective  illumination  which  have  been  applied  to  some  of  the  observations  of  the 
moon. 

There  are  also  given  : 

The  observed  vertical  semi-diameters,  transferred  from  the  margin  of  the  left-hand  page  of  the  printed 
observations ; 

The  computed  semi-diameters,  for  the  planets,  taken  from  the  Nautical  Almanac ;  for  the  sun  and  moon 
computed  by  means  of  the  formulas,  (page  xxiii ;) 

The  difference  of  the  computed  from  the  observed  semi-diameters,  or  "  C  —  O." 

«  Wash.  Ast.  Oba.,  Vol.  II,  Int.  p.  xxv. 
d 
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From  tliose  last  wo  havo  for  the  excess  of  the  measured  over  tlie  talmlaleJ  semi-diameters ; 

//  // 

z  0.088        from  46  observations. 

3 


of  the  Sun, 

2.26 

Moon, 

4.63 

Mercury, 

0.45 

Venus, 

(0.75 
I  1.95 

Mars, 

2.15 

Jupiter, 

0.68 

Saturn, 

0.66 

near  superior  conjunction. 
"    inferior  " 


3 

7 
5 

S 

;) 
17 

In  observing  these  bodies,  it  is  easier  to  bring  the  edge  than  the  middle  of  the  wire  into  contact  with  the 
limb.  A  part  of  this  excess  is  doubtless  due  to  this  mode  of  observing,  and  hence  a  deduction  of  0".8,  the 
semi-diameter  of  a  wire,  may  be  allowed.  These  quantities  are  approximately  the  corrections  which  should 
be  applied  to  declinations,  which  have  been  obtained  from  observations  of  one  limb  only;  with  the  sign  —  for 
observations  of  the  north,  and  the  sign  -f-  for  those  of  the  south  limb. 


THE  MERIDIAN  CIRCLE. 


The  Meridian  Circle  is  represented  in  Plates  VII  and  VIII,  Vol.  L  The  object-glass  of  the  telescope 
has  a  clear  aperture  of  4.5  inches,  and  a  focal  distance  of  58.2  inches.  The  circle  is  30  inches  in  diameter, 
divided  on  the  face  into  arcs  of  3'  by  heavy  lines  cut  in  silver;  the  subdivision  is  effected  by  four  microscopes, 
each  reading  to  single  seconds*  A  detailed  description  of  the  whole  instrument,  with  an  account  of  some  of 
its  errors,  is  given  in  the  preface  to  Vol.  II,  (pages  xxxvii,  &c.) 

The  only  additions  since  made  to  the  investigations  of  permanent  errors,  have  been  the  following  respect* 
ing  the  inequality  of  pivots.  In  these,  the  telescope  was  placed  horizontal,  and,  with  the  exception  of  the 
fiist  observation,  the  level  was  read  with  the  object-glass  alternately  north  and  south,  in  each  portion  of  the 
instrument. 


Dale. 

ALIDADE  EAST. 
E.  end  high. 

ALIDADE  WEST. 
E.  end  high. 

EXCESS  OP 
Alidade  Pivot. 

1 

Observer. 

1849,  Jan.     8 

div. 
+  5.30 

div. 
4-  2.38 

div. 
1.46 

Prof.  Keith. 

1850,  Oct.  22 

Object-glass  N        2.77 

S         2.61 

+  0.12 
—  1.21 

1.32 
1.91 

Prof.  Major. 

1851,  Jan.  23 

N         1.51 
S         1.56 

—  1.20 
0.76 

1.35 
1.16 

(C 

Jan.  27 

N        2.00 
S         2.41 

—  1.25 
1.00 

1.62 
1.70 

(C 

Jan.  28 

N         1.94 
S         1.73 

—  1.26 

—  1.25 

1.60 
1.49 

1 

(C 

July     5 

N        2.23 
S         2.58 

0.32 
0.38 

i             1.28 
1.48 

<( 

July  28 

N         1.98 
S         1.87 

^ 

h  0.05 
-  0.18 

0.96 
0.84 

(C 

K 

N        1.28 
S         1.85 

—  0.06 
+  0.39 

0.67 
0.73 

(C 

Aug.    1 

N         1.52 
S  +  1.78 

. 

h  0.!i4 
-  0.65 

0.49 
0.56 

<t 

1852,  June  28 

N  —  0.36 

S         042 

—  3.45 

—  3.48 

1.54 
1.53 

Mr.  D.  Major. 
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The  discrepancies  between  these  separate  determinations,  as  well  as  th^it  of  the  single  one  in  1845  as 
compared  with  these,  are  probably  due  to  the  injurious  mode  of  reversal,  for  which  no  proper  substitute  has 
yet  been  adopted.     The  mean  of  the  above  results  has  been  taken  as  the  most  probable  value  for  the  difference 

iir.  i. 

of  pivots,  and  the  corresponding  correction,  viz:  zk:  0.626  tr  ifc  0.070  (  +  ^^^  alidade  West),  as  the  true 
quantity  to  be  applied  to  the  level-readings  since  the  beginning  of  1849.  The  reductions  in  1847  and  1848, 
as  will  be  seen  below,  do  not  require  the  use  of  this  correction. 

The  system  of  transit  and  declination  wires  used  in  the  year  1846  remained  unchanged  until  the  29th  of 
March,  1847,  when  it  was  found  necessary  to  remove  the  micrometer-screw  in  order  to  have  it  cleaned.     The 
micrometer-head,  which  had  fitted  too  loosely,  was  replaced  by  another,  divided  like  the  former  into  sixty  equal 
parts.     While  doing  this,  micrometer-wire  6  was  accidentally  broken,  and  a  new  one  immediately  inserted. 
The  screw  and  diaphragm  were  then  restored  to  their  places  in  the  telescope,  and  the  adjustment  for  verticality 
of  the  middle  transit- wnre  made  by  observing  the  image  of  the  wire  reflected  from  a  surface  of  quicksilver,  the 
telescope  being  moved  a  little  to  and  fro,  and  changing  the  position  of  the  diaphragm  until  the  image  appeared 
equi-distant  from  the  wire  itself  through  the  w*hole  length  of  the  field.     The  image  was  then  found  to  be  east 
of  the  wire  by  about  twice  th«  thickness  of  the  wire  itself.     On  the  5th  of  Apiil,  the  diaphragm  was  moved 
eastward  so  as  to  bring  the  wire  and  its  image  into  exact  coincidence.     On  the  7th,  a  more  close  adjustment 
for  verticality  was  made.     On  the  17th  of  July,  the  micrometer-screw  was  again  taken  out  and  cleaned.     The 
fixed  horizontal  wire,  which  had  been  slack  and  useless  for  some  time,  was  removed,  and  a  new  one  was  in- 
serted in  its  place.     The  diaphragm  was  then  restored  and  adjusted  so  as  to  make  the  middle  transit-wire 
vertical  and  coincident  with  its  reflected  image.     The  micrometer  head  also  was  adjusted  to  read  zero  when 
the  middle  micrometer  wire  coincided  with  the  fixed  horizontal  wire.     On  the  4th  of  September,  it  was  found 
that  from  some  unknown  cause  the  whole  system  of  wires  had  been  turned  around  a  little,  as  though  the  box 
containing  it  had  been  partially  unscrewed.     This  was  corrected  on  the  6th,  by  help  of  the  surface  of  quick- 
silver, as  before. 

The  equatorial  intervals  of  the  transit-wires  were  obtained  in  the  usual  manner  from  observations  of  cir- 
cumpolar  stars :  the  adopted  values  are : 

Mean—A.  Mean—B.  Mean— C.  Mean— D.  Mean— E.  Mean— F.  Mean— G. 

-f  32.937         -f- 21.838        +10.980        —0.043        —10.919        —21.921        —32.861 
An  attempt  was  again  made,  as  in  last  year,  to  determine  a  coefiicient  of  temperature,  but  without  success. 

Owing  to  the  want  of  a  proper  reversing  apparatus,  the  instrument  was  suffered  to  remain,  during  the 
year  1847,  in  the  same  position  as  in  1846,  viz :  with  the  alidade  East. 

,  For  determining  the  inclination  of  the  axis  to  the  horizon,  the  striding  level  was  consulted  as  usual,  and 
the  error  of  collimation  obtained  by  comparing  the  result  of  the  level-readings  with  the  distance  of  the  middle 
transit-wire  from  its  image  reflected  from  the  quicksilver  surface ;  this  distance  being  estimated  by  help  of  the 
micrometer,  as  described  in  the  preface  to  Vol.  II,  (pagelv.)     It  was  discovered,  however,  about  the  com* 
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mencetnent  of  the  year  1849,  and  immediately  previous  to  the  first  of  the  readings  given  above,  that  when  the 
striding-Ievel  was  placed  on  the  pivots,  the  axis  of  its  tube  was  not  in  the  same  plane  with  that  of  the  pivots. 
The  period  during  \\hich  this  mal-adjustment  had  existed  being  unknoi\n,  it  was  deemed  advisable  to  forego 
the  determination  of  absolute  time  during  the  years  1847  and  1848.  The  level-readings  were  however  em- 
ployed in  connection  with  the  data  furnished  by  the  collimaling  eye-piece,  in  obtaining  an  approximate  value  for 
the  coilimation,  to  be  subsequently  corrected  by  help  of  the  observations  of  stars.  The  agreement  found 
throughout  the  year  between  the  clock-errors  furnished  by  stars  of  different  declinations  was  such  as  to  require 
no  sensible  correction  of  these  assumed  values,  and  to  render  it  extremely  probable  that  the  above-noticed  de- 
fect of  adjustment  was  without  material  influence  during  1847. 

The  adopted  values  of  c,  reduced  to  the  mean  of  wires,  and  corrected  for  diurnal  aberration,  are  the  fol- 
lowing : 


Dales. 

c. 

No.  of  Obg. 

Jan.     1  to  Mar.  29 
Mar.  29       Apr.  25 
Apr.  26       June  11 
June  13       July  16 
July  17       Oct.  14 
Oct.  15       Nov.    2 
Adjusted  for  level  and 
coilimation,  Nov.  2. 
Nov.    2      Dec.  31 

s. 
+  0.294 

—  0.341 
0.531 

—  0.752 

—  0.437 

—  0.293 

+   0.038 

6 
7 
6 
6 
17 
4 

10 

The  values  of  (»  +  c,)  as  determined  from  circumpolar  star.«,  are  much  less  fluctuating  since,  through 
the  evident  periodical  change  in  c  between  March  29  and  November  2,  there  appears  a  remarkable  uni- 
formity in  the  results  for  (n  +  c.)     The  adopted  values  are : 


Dates. 

n  -|-  c 

No.  ofObs. 

Jan.     1  to  Jan.   14 
Jan.  21       Mar.  29 
Mar.  29       Nov.    2 
Nov.    2       Dec.  31 

H 

s. 
h  0.251 

-  0.082 

-  0.579 
h  0.435 

1 

8 

48 

7 

The  correction  (n  -|-  c)  tan  <J  -|"  ^  (sec  6  —  tan  6)  having  been  applied  to  all  the  observed  transits,  the 
value  of  M  -|-  m  was  obtained  by  comparing  the  corrected  transits  of  such  fundamental  stars  as  had  been  ob- 
ttrred,  with  their  tabulated  places.     The  apparent  right  ascensions  are  now  given  by  the  usual  formula, 

a  =  ^-f-A^-|-m+(n4-c)tanrf-f-^  (sec  6  —  tan  6). 
The  microroeter*wires  of  the  diaphragm  are  designated  by  the  numbers  1,  2,  3,  4,  5,  6,  7,  of  which  1,  with 
the  circle  E,  is  the  most  southern,  or  uppermost  in  the  field,  Ihc  observer  looking  south.     The  distances  be- 
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Iween  these  wires  have  been  tlelermincd  by  means  of  the  colliinating  cyc-piecr  and  circle-readings ;  each  wire 

having  been  made  to  coincide  either  with  its  own  image  or  that  of  wire  4.     The  mean  of  all  the  determina* 

tions  gives : 

4—1  4  —  2  4  —  3  4  —  5  4  —  6  4-^-7 

Jan.     1  lo  iMar.  29,  —  20'  30".25    —  14'  38".54    —  5'  55".42    +  5'  46'M3    +  14'  28".94    +  20'  19".03 
Mar.  29      Dec.  30,  —  20  31  .32    —  14  40  .37    —  5  65  .95    +5  46  .58    -f  14  28  .19    +  20  18  .65 

The  value  of  one  revolution  of  the  micrometer-screw  has  been  obtained  from  the  intervals  4  —  3  and 
4  —  5,  by  comparing  the  observed  coincidences  of  3,  4,  6,  with  the  fixed  wire.  Previously  to  March  29,  the 
value  found  in  1846,  viz  :  34".433,  was  used.  But,  after  the  changes  then  made,  Professor  Major  determined 
anew  the  value  and  found  34".406,  which  was  adopted  for  the  remainder  of  the  year.  The  above  intervals 
expressed  in  revolutions  of  the  micrometer-screw,  furnish  each  a  constant  to  be  applied  to  the  micrometer 
reading,  whenever  the  corresponding  wire  has  been  used  in  the  observation.  The  micrometer  correction  to  be 
applied  to  the  circle  reading  is  C  4*  ^  —  C  where  C- denotes  the  above  constant,  m  denotes  the  micrometer 
reading  corresponding  to  wire  4,  and  C  the  coincidence  of  wire  4  with  the  fixed  wire. 

The  correction  for  runs  has  been  determined  and  applied  in  the  same  manner  as  for  the  Mural  Circle. 
The  effect  of  variations  of  temperature,  in  itself  much  less  than  where  the  microscopes  are  attached  immedi- 
ately to  the  stone  pier,  as  with  the  Mural,  is  here  completely  masked  under  tlie  large  errors  of  graduation  and 
of  reading  off;  and  an  attempt  to  ascertain  the  law  of  any  such  effect,  may  be  considered  as  quite  hopeless. 
The  adopted  values  of  the  error  of  runs  for  each  night  of  observation,  are  given  at  the  foot  of  the  page  in  the 
printed  observations. 

The  nadir  point  on  the  circle  has  been  determined  at  least  once,  and  often  twice,  on  each  day,  by  the 
collimating  eye-piece.  The  details  of  these  determinations,  with  the  adopted  values,  accompany  the  observa- 
tions themselves  :  and  occupy  part  of  the  pages  containing  the  latter. 

The  refractions  have  been  computed  from  the  tables  prepared  by  Professor  Coflin,  and  inserted  in  the 
Appendix  to  Vol.  I,  (pages  59  to  71.)  The  horizontal  parallaxes,  for  the  sun,  moon,  and  planets,  were  com- 
puted from  their  tabular  distances  from  the  earth,  as  given  in  the  Nautical  Almanac. 

The  corrections  for  runs,  zenith-point,  refraction,  and  where  necessary  for  micrometer  reading,  parallax 
and  semi-diameter  having  been  duly  applied  to  the  mean  of  the  four  microscope  readings,  the  true  geocentric 
zenith  distance  was  obtained,  counted  in  accordance  with  the  numbering  of  the  graduations  on  the  circle  from 
the  zenith  towards  the  north,  the  southern  distances  being  given  as  less  than  360°,  or  negative.  The  addi- 
tion of  the  latitude,  assumed  as  38°  53'  39".25,  gave  the  required  declination  of  the  object. 

The  reductions  of  the  stars'  apparent  places  to  the  adopted  mean  equinox  of  1850.0  were  computed  by 
help  of  tables  equivalent  to  those  given  in  Appendix  C,  of  this  volume.  For  stars  that  have  been  often  ob- 
served, the  reductions  were  prepared  for  each  tenth  day  between  the  extreme  dates,  and  thence  interpolated  for 
each  observed  culmination :  for  other  stars  the  reductions  were  computed  independently  for  each  date. 

The  reductions  to  apparent  right  ascension?  were  performed  bv  Professors  Hubbard  and  Yarnall;  tho.^e 
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in  declination,  by  Professor  Major,  wilh  the  exception  of  the  refractions,  which  were  computed  by  Lieutenant 
Worden.     The  reductions  to  mean  places  were  prepared  under  the  direction  of  Professor  Coffin. 

EXPLANATION    OF    THE    PRINTED    OBSERVATIONS. 

On  the  left-hand  page : 

Column  1  contains  the  date,  the  day  being  always  supposed  to  commence  with  the  transit  of  the  Sun. 
Column  2  contains  the  number  for  reference  to  the  notes  at  the  foot  of  the  page. 

Column  3  contains  the  designation  of  the  object  observed.  Stars  not  belonging  to  the  Nautical  Almanac 
list  are  denoted  in  the  order  of  preference,  by  their  letter  and  constellation,  their  consteHation  and  number  in 
the  catalogue  of  the  British  Association;  the  hour  and  number  in  Weisse's  "Catalogus  Stellarum,  etc.;"  the 
"Zone"  of  Bessel  in  which  the  star  has  been  given,  the  number  in  the  reduced  catalogue  of  Lalande,  or 
finally  by  the  term  Anonymous. 

Columns  4-10  contain  the  observed  times  of  transit  over  the  vertical  wires  of  the  diaphragm. 
Column  11  shows  the  mean  of  the  wires  observed,  the  reduction  to  the  mean  of  the  seven,  in  the  case  of 
broken  transits,  being  given  in  another  place. 

Columns  12-15  give  the  readings  of  the  four  microscopes,  with  the  degrees  and  minutes  shown  by  the 
first,  or  microscope  A . 

Column  16  contains  the  mean  of  the  readings. 
Column  17  contains  the  reading  of  the  micrometer. 

Columns  18-20  give  the  readings  of  the  barometer,  and  attached  and  exterior  thermometer;  the  former 
in  inches,  the  two  latter  in  degrees  of  Fahrenheit's  scale. 

Column  21  contains  the  initial  of  the  observer's  name  :  Ma,  denoting  Lieutenant  Maynard  ;  Mu,  Lieuten- 
ant Muse ;  and  M,  Professor  Major. 
On  the  right-hand  page  : 

Column  1  is  a  repetition  of  column  2,  on  the  preceding  page. 

Columns  2-3  show  the  corrections  to  the  mean  of  observed  transits  as  given  on  the  preceding  page.  The 
first,  for  the  clock  -|-m,  is  taken  from  the  small  table  in  the  margin  of  the  left-hand  page,  where  it  is  given  for 
ii  certain  epoch  at  the  date  of  observation,  with  the  hourly  rate.  The  second,  is  the  sum  of  the  corrections  for 
broken  transits,  for  instrumental  errors,  and  for  semi-diameter;  the  latter  being  given  separately  in  the  small 
table  in  the  margin  of  this  page. 

Columns  4-5  contain  the  corrections  to  be  applied  to  the  circle-readings ;   the  first,  for  the  instrument, 
being  the  sum  of  the  corrections  for  runs  and  for  micrometer-reading ;   the  second,  for  the  object,  being  the 
^«mof  the  corrections  for  refraction,  semi-diameter,  parallax  and  reduction  to  the  meridian. 
Column  6  contains  the  readings  thus  corrected. 

Column  7  gives  the  adopted  zenith  point,  deduced  from  the  readings  at  the  extreme  right  of  the  page. 
Columns  8-9  contain  the  observed  apparent  JR  and  Dec;  the  first,  obtained  by  adding  the  numbers  in 
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columns  2-3  of  this  page  lo  the  numbers  in  column  11  of  the  preceding;  the  second,  by  subtracting  the 
zenith  point  from  the  numbers  in  column  6  of  this  page,  and  adding  the  assumed  latitude  to  the  remainder. 

Columns  10-11  contain  the  reductions  of  the  stars  to  the  mean  equinox  of  1850.0. 

The  last  five  columns  contain  the  details  of  the  determinations  of  the  nadir  point,  giving  with  the  date 
and  hour,  the  circle  readings  and  the  mean  of  each  set. 

The  margin  of  the  left-hand  page  contains,  besides  the  quantities  already  explained,  the  adopted  error  of 
runs  and  the  observed  coincidences  of  mic.  wire  4  with  the  fixed  horizontal  wire,  with  such  notes  and  correc- 
tions as  have  occurred  during  the  reductions. 

In  the  margin  of  the  right-hand  page  are  given  the  corrections  in  ^  for  semi-diameter,  the  observed 
vertical  semi-diameters,  and  the  corrections  that  have  been  applied  to  the  circle-readings  for  defective  illami- 
nation  of  the  moon's  limb.  There  are  also  given  here  the  times  corresponding  to  micrometer  observations  of 
the  moon,  of  Polaris,  or  other  objects  observed  at  any  distance  from  the  middle  transit-wire. 

The  mean  places  of  the  stars  for  1850.0,  obtained  by  adding  to  the  apparent  places  the  reductions  in 
columns  10-11,  have  been  collected  together  on  pages  267-276.  The  arithmetical  mean  of  the  determinations 
here  given,  excluding  a  few  cases  where  the  numbers  are  enclosed  in  brackets,  were  then  taken,  and  with  the 
probable  error  where  the  observations  were  sufficiently  numerous,  inserted  in  the  General  Catalogue  at  the  end  of 
the  volume.  The  apparent  places  of  the  sun,  moon,  and  planets,  are  collected  on  pages  297-302,  and  compared 
with  the  tabular  places  as  given  by  the  Nautical  Almanac.  The  quantity  C  —  0  is  the  excess  of  the  computed 
over  the  observed  place.  The  computed  semi-diameters  in  JR  are  the  quantities  used  in  the  reductions,  and 
already  given  in  the  margin  of  the  printed  observations. 
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For  a  full  description  and  drawing  of  this  instrument,  the  reader  is  referred  to  Vol.  I,  (Preface,  pages 
li-xCy  and  plate  IV.) 

The  system  of  wires  mentioned  in  the  Preface  to  Vol.  II,  (page  Ix,)  was  replaced  on  the  2d  of  January, 
1847,  by  another,  which  continued  in  use  until  the  7th  of  September,  when  it  was  broken  out  by  accident, 
and  a  new  ^et  introduced,  which  remained  through  the  year.  The  intervals  in  both  these  new  systems  were 
substantially  the  same  as  in  1846,  but  no  accurate  determination  was  thought  necessary,  as  only  symmetrical 
observations  were  retained  for  reduction. 

The  level-tube  furnished  by  the  makers  of  the  instrument,  and  in  use  at  the  commencement  of  the  year, 
was,  on  the  22d  of  March,  substituted  by  another  marked  No.  1652,  and  this  being  found  unsatisfactory,  gave 
place,  on  the  17th  of  July,  to  another.  No.  2622,  which  was  used  through  the  remainder  of  the  year.  The 
assumed  value  of  one  division  of  each  of  these  tubes  is : 


Pistor  &  Martins 
Ertel,  1652 
Ertel,  2622 

Jan.     1  to  Mar.  22 
Mar.  22      July  17 
July   17      Dec.  31 

// 

1.50 
1.13 
0.94 

The  formulas  for  the  reduction  of  observations  are  as  follow  : 

Denoting  by  t  and  if  the  observed  times  of  transit  in  the  E.  over  any  given  wire  in  the  two  positions  of 
the  instrument  (N.  and  S.),  and  by  tf  and  t'  the  similar  transits  in  the  W.,  and  making 

s  =  i\{t!-t)  +  {t,-t!)\ 

and  denoting  moreover  by  6  and  (0  -|-  b)  the  declination  and  the  sum  of  the  latitude  and  level-correction  ; 
then 

tan  d  =  tan  (  ^  +  ^)  •  ^^^  ^*  cos  u. 

The  computation  is  performed  independently  for  each  wire,  and  the  mean  of  the  results  given  in  the  pages 
of  the  printed  observations. 

The  time  of  the  star's  meridian  passage  is  easily  found,  by  taking  the  half  sum  of  corresponding  transits 
Wi  the  prime  vertical.     In  a  complete  observation  there  are  seven  of  these  determinations  with  telescope  N, 
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.iiiit  svvvw  willi  trlrsrope  S.     'V\iv  mean  is  entered  in  the  p;igcs  of  printed  observations.     If  the  level  indicate 

a  4'li;in;{c  of  |)osition  of  the  axis  in  the  interval  between  E.  and  W.  transits,  a  correction  is  applied  to  this 

iiifiin,  ronjputc'd  by  the  formula — 

c/  T  r-  .,- -  -   /'—-,- ^-.v —  -  /    -  -.vc   •  sin  d.  cosec  ^ 
30  V  (sin  (^  4-  c^)  .  sm  (  ^  —  d)) 

The  elork-correction  being  now  also  applied  to  the  mean  of  wires,  the  error  of  the  axis  in  azimuth  may 
be  olitiiiried  by  compfiring  this  coriected  time  with  the  tabular  M  of  the  star. 

For  observations  of  stars  very  near  the  zenith,  with  the  micrometer,  we  have 

t^^^^b  —  C  +  m  —  Red.  to  vertical  +  coll".  (Tel,  S.) 
ry=i_-6+J4.C  —  m—  Red.  to  vertical  —  coll".  (Tel.  N.) 
where,  besi'les  the  symbols  already  used,  C  denotes  the  micrometer  reading  at  coincidence  with  the  middle 
wire,  and  m,  the  micrometer  reading  for  the  star. 

Th#?  reduction  to  the  vertical  is  given  in  parts  of  a  revolution  of  the  mic.  screw  by  the  formula 

771.  /c.  sin^  i  t 
where  wi  =  1'  =  26".065 

k   --  [5.6154551].  cos  (5.  sin  ^. 
t    =  hour  angle. 
The  aftparent  JR  and  Decl.  have  been  reduced  to  the  mean  equinox  of  1850.0,  by  help  of  the  "Indc- 
Iffrndent  Constants"  in  the  same  manner  as  described  above  for  the  Meridian  Circle. 

'I'lic  computations  of  apparent  declinations  were  performed  by  Lieuts.  Ilerndon  and  Parker;  the  reduc- 
tion** to  mean  places  were  computed  by  Prof.  Hubbard,  assisted  by  Mr.  August  Sonntag. 

EXPLANATION  OF  THE  PRINTED  OBSERVATIONS. 

On  the  left-hand  page  : 

Column  1  contains  the  date,  tlie  day  always  commencing  with  the  transit  of  the  sun,  and  the  date  being 
(hat  of  the  meridian  passage  of  the  star. 

Column  2  contains  the  reference  number  for  the  notes. 

Column  3  contains  the  designation  of  the  objects  observed,  the  names  being  given  in  the  order  of  prefer- 
ence from  the  Nautical  Almamc,  the  Catalogue  of  the  British  Association,  or  the  reduced  Catalogue  of  La- 
lande,  the  latter  being  chosen  as  furnishing  a  more  definite  reference  than  BessePs  Zones.  When  these  au- 
thorities failed  to  furnish  a  name,  the  star  is  marked  Anonymous.  The  only  exceptions  to  this  rule  are  in 
pfi^i'S  212-215,  which  were  printed  in  advance  of  the  others  and  before  the  above  designations  had  been 
jidojited. 

Column  1  indicates  the  vertieal  (E.  or  VV.)  in  which  the  observation  was  made,  the  order  being  always 
K.  VV. 

(.''iluinns  5-13  show  the  position  of  the  telescope  with  reference  to  the  pier,  the  instrument  being 
;j|'.vjiys  rever.vcd  between  the  tr.in«-ils  given  in  cohimns  J2  and  M. 


PRIME    VERTICAL    TRANSIT.  XXXV 

Columns  6  ...  20  contain  the  recorded  times  of  transit  over  the  vertical  wires.  When,  as  often  happens 
with  this  instrument,  any  wires  have  been  omitted  or  lost  in  either  of  the  four  sets  of  transits,  the  three  cor- 
responding observations  have  been  suppressed  as  of  no  value. 

On  the  right-hand  page : 

Column  1  is  a  repetition  of  column  2  of  the  preceding  page. 

Columns  2  and  3  contain  the  means  of  four  readings  of  the  level  in  the  two  positions  of  the  telescope, 
(N.  and  S.) 

Column  4  shows  the  excess  of  the  numbers  in  column  3  over  those  in  column  2. 

Column  5  contains  the  mean  of  the  two  numbers  in  column  4,  multiplied  by  the  value  of  one  division  of 
the  level.     These  quantities  have  been  added  to  the  assumed  latitude  in  computing  the  declinations. 

Column  6  contains  the  mean  of  observed  transits,  the  first  reading  of  wire  A.  in  the  E.  being  combined 
with  the  last  of  the  same  wire  in  the  W.,  and  similarly  with  the  other  wires.  In  a  complete  observation, 
therefore,  the  quantities  in  this  column  are  the  means  of  fourteen  observations. 

Column  7  contains  the  correction  to  be  applied  to  the  quantities  just  mentioned ;  it  is  the  sum  of  the  cor- 
rections for  clock,  azimuth,  and  change  of  level  during  the  observation.  The  last  of  these  three  is  obtained 
by  the  formula  given  above,  and  being  applied  to  the  mean  of  wires,  a  comparison  of  this  corrected  mean  with 
the  tabular  iR  of  the  star,  gives  immediately  the  sum  of  the  corrections  for  clock  and  azimuth. 

Columns  8  and  9  give  the  apparent  JR,  and  Dec,  the  former  obtained  by  adding  together  the  numbers  in 
columns  6  and  7 ;  the  latter  computed  from  the  intervals  of  transit  in  the  manner  described  above. 

Columns  10  and  11  contain  the  reductions  to  the  mean  equinox  of  1850.0. 

Column  12  gives  the  magnitude  of  the  star. 

Column  13  gives  the  initial  of  the  observer's  name;  H.  denoting  Lieut.  Herndon,  and  P.  Prof.  J.J.  Petti- 
grew,  U.  S.  N. 

Column  14  is  a  repetition  of  column  3  of  the  preceding  page. 

In  the  margin  at  the  foot  of  the  left-hand  page  are  given  the  sums  of  the  clock  and  azimuth  cor- 
rections, and  the  clock's  hourly  rate,  for  each  date  of  observation.  The  notes  entered  in  the  observing 
book  are  also  given  in  the  margins,  and  the  assumed  latitude  of  the  instrument  is  repeated  at  the  foot  of  each 
right-hand  page. 

The  mean  JR,  and  Dec.  of  all  the  stars  observed,  have  been  collected  together  in  pages  277  ....  284, 
and  the  mean  results  of  each  star  embodied  in  the  General  Catalogue  at  the  end  of  the  volume. 
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APPAUGMT   RIGHT   ASCEHB10M8    0B8SSTBD    WITH    THE    WEST  TSAII8IT  INBTRUMEHT. 


HATIOHAL    OBSCRTATOST — WASHIltQTOH, 
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ATfAttZSr   aiGHT  ASCENBIOHB    OBSEBTED   VlTil    THE    WEST   TRANSIT    INSTRDNEST. 


DATE. 
IB4T. 

i 

TIMI 
OBJECT  OBSERVED.     1 

Obstryed  R. 

Itediic- 
iB5O.0 

1 

April  M 

a    Booiis    .     .     . 

^    Corvi     .     .     . 

Polaris,  S.  P.   . 

H 

14    8  43.36 

12  26  34.16 

13  3  50.69 

+0'   5194 

0  6.71 

1  10.02 

B. 
K. 

a    Virginia      .     . 

n    VcBV!  Mojoris  . 
q    Boolii    .     .     . 

.      53.8,  6.                                                                                                                         1  13  17  10.88 
.     54.814.                                                                                                                         :  13  41  32.44 
.     1  7.121.                                                                                                                         i  13  47  36.16 

0    6.86 

4.87 
6.39 

35 

a    Bootis    .     .     . 
t     Hydra  .     .     . 
a    HVdr«.     .     . 

.     34.338. 

.     23.8,36. 
.      48. Ij  1. 

14    8  43.40 

8  38  41.40 

9  20    5.69 

5.93 

8.29 
7.32 

B. 

a    Lecnis   .     .     . 

Moo.v,  1st  L.   . 

P    Leonia  .     .     . 

.      56.5  S. 
.      10.423. 
.      58.611. 

10  0  14.59 

11  3  29.55 
11  41  17.15 

7.95 
7. is 

y    Ura*  Myoris  . 

Polaris,  S.  P.   . 

D    Urace  Majoris  . 

.     1  3.935. 
.     32.0133, 
.     '54.014. 

11  45  47.61 
13    3  50.89 
13  41  33.48 

0  7.49 

1  9.87 
8    4.87 

S$ 

11    Bootis    .     .     . 
a    Bootis    .     .     . 
a    Hydra  .     .     . 

.     1  S.8^. 
.     ,23.4  37, 

13  47  26.40 

14  8  43.17 
9  20    5.63 

6.29 
5.92 
7.34 

19 
30 
31 

c     Lconis  .      .      . 
a    Leonls  .     .     . 
i    Hydra  «t  Cnweris 

9  37  10.99 

10  0  14.77 

11  11  43.56 

6.73 
7.96 
6.80 

33 
33 
34 

a    Corvi      .      .      . 

Polaris,  S.  P.    . 

V    UrueMajoria  . 

13  26  24.30 
13    3  51.45 
13  41  33.73 

0  7.02 

1  9.53 
0    4.87 

25 
26 
27 

17    Boolia    .     .     . 
a    Bootia    .     .     . 
yj    Libra    .     .     . 

13  47  26.09 

14  8  43.10 

15  8  49.26 

6.29 
5.92 
7.01 

27 

28 
29 
30 

d    Leonia  .     .     . 
0    I^eonis   .     .     . 

11    Vnx  Majoris  . 

11    5  59.61 
11  41  17.07 
13  41  33.55 

7.73 
7.17 
4.87 

M-y     1 

31 
33 

,,    Bootia    .     .     . 
a    l>oiiis  .     .     . 
G    Uri^  Majoria  . 

13  47  26.37 
10    0  14.50 
10  54  16.48 

6.29 
8.03 
9.46 

34 
35 
36 

d     Hydra  at  Craleria 
0    Leonis  .     .     . 
y    Uraa!  Majoria  . 

11  11  43.83 
11  41  17.00 
11  45  47.47 

6.85 
7.30 
7.59 

3 

37 
38 
39 

q     UrsB  Majoria  . 
a    Bootis    .     .     . 

I'olans.S.P.    . 

13  41  33.68 

14  8  43.39 
13    3  53.88 

4.88 

0  S.90 

1  6.37 

40 
41 
43 

a    Virginia      .     . 
17    Urate  Majoria  . 
n    Bootis    .     .     . 

13  17  10.86 
13  41  32.45 
13  47  26,32 

0    6.85 
4.89 
6.27 

43 
44 

45 

a    Bootis    .     .     . 

t    Bootis    .     .     . 
0    Ura«  Minoris  . 

:     .10.5,58 

14    8  43.351          5.90 
14  38  20.60+0    5.57 
14  51  15.69|— 0    4.06 

4 

4G 
47 
48 

a    Serpentis     .     . 
3'   Scnrpii  .      .      . 
d    Opbi\ichi     .     . 

.     27.0139 
.      14.4  27 
.     IS.O'IS 

15  36  46.59 

15  56  35.80 

16  6  22.33 

+0    6.36 
7.52 
6.82 

K. 

S 

49 
SO 

(     Laonis   .     .     . 
a    Urate  Majoris  . 

.     :46.5   0 
.     ,11.038 

9  37  10.89 
10  54  15.60 

8.88 
9.59 

B. 

51 
52 

S    Leonis  .     .     . 
d    Leonia  .     .     . 

.     35.a'49 
.     21.434 

1        1 

11    5  59.57 
11  10  43.56 

7.82 

BAtB. 

CLOC..           jj^ 

«rly 

Atl3fc.        ^ 

m. 

1      "■ 

c. 

36 
27 

4 

/    21.32     1 

20.66 
19.98 
19.62  i 
20.43  1 
19.35 
/     18.74     1 

013 
013 

oas 

015 
023 
(J23 
UIO 

fO.l' 
.2 
.2 
.2 
.2 
.2 

+0.2 

9   -|-0.i]9 
•0   -0.035 
1   +0.083 
1   +0.083 
0   +0-20(> 
0   +0.20U 
0   +0,200 

0.000 
0.000 

o.ouo 

0.000 
0.000 

0.000 
0.000 

April  24.     Stars  very  unsteady. 
May      1.     Slam  \ery  uiisteaily. 
May      4.     Stars  uiiatwdy. 

MATIOMAL   OB8EBTATOKT — WASBINfiTOK.  [   7 


[   8    ]  APPASEMT   BIGHT    ASCENSIONS    OSSEHVEO    WETH    THE    WEST   TRANSIT   INBTBUHENT. 


NATIONAL    UBSEHVATORY — WASHINQTON.  [   I 


[10] 


iPPAXCKT  HIGHT    ASCEHSIOM3    OBSERVED    WITM    TtiE    WEST   TRANSIT   INSrRDHENT. 


NATIONAL   OBSBBTATORY— VASaiNCTON.  [    V 


[    IS   ]  APPAKEKT    BIGHT    ABCENBIOSS   flBSEHVED    WITH    THE    WEST   TRANSIT    IKSTRDUeST. 


MATIOWAL   OBSGBTATORT — WASRIHGTOIT.  [    H 


[    14   ]  IPPAKEITT   BIGHT    ABCKMalOSS   OB8EBTSD    WITH    THE    WEST  TRAMBIT    IMSTEOMERT. 


SATIOtSAL   OSSF.iirATORr WABIItNOTOIT.  [  16 


[    16    ]  APPARENT   KtGHT    ASCENSIONS    OBSERVED    WITH    THE    WEST   T&ANSIT    IHSTBUUEHT. 


II1.TIONAL    OBBEBTATORT WASHIKGTON.  [    17 


[18  1 


APPAHEHT   SIGHT   ASCESSIOMS   OBBSSTED    WITH    THE    WEST  TRANSIT    IN8TROKENT. 


NATIONAL    OBSEBTATORV — ^WASHIHQTON.  [   19 


i  m 

SIS 


9 


.[   so   ]  APPAKCITT   SIGHT  AflCSNIIOHS    9B8EBTED    WITil    THE    WSBT  TSAHSIT   tlTSTBITMERT. 


NATIONAL   OBSEBTATORT WASHtffGTOV.  [  ^1  ] 


[  92  ]  APPAKEMT  KIOBT  ASCENfllOSB    OBSEETED  WITH  THE   WEST  THAKSIT   tMSTBtTMEKT. 


HATtORAL   OB8EBTAT0&T — WAaBIHSTOIT. 


t« 


W  M 


[  34  ]  APPABENT  KI6HT   ASCBHfllOKB    OBSERVED  VITH   THE   WEST   TRANSIT  IKSTBDHEST. 


MATIOITAI.   OmBERTATOiY WASHINGTON.  [    95    [ 


[   36   ]  APFARCNT   BIOBT   ASCEITBIOIfS    OHSEBTED    WITH   THE    WEST   TRASBIT   IRSTRUMENT. 


HITIONAL  OSSERTATOaY — WA8HIHOTOH.  [  S7 


[    28  ]  APfAREirT   BIGHT   A8CEMSI0MA   OBBEBTSD   VITB    THE   VEST  TIUITSIT   UrSTBUHENT. 


HATIOIFJlL   OBSSSVATOBT — WASHTirOTOV.  [   ^   1 


[M] 


APPAEEKT  BIGHT   ABCZaUOSB   OBBERTED   WITB    TBB    WBBT  TBABBIT   IKSTBDHBMT. 


HATIONAL   OBSEttTATORY — WASMIMOTOIT.  [  ^  ] 


[32] 


APPARENT   RIGHT   ASCENSIONS   OBSERVED    WITH   THE    WEST  TRANSIT    INSTRUMENT. 


i  '•- 


DATE. 


Dec.  14 


15 


18 


31 


24 


DATE* 


Dec. 


14 
15 
18 
21 
24 


t 

o 
55 


1 
2 
3 

4 

5 
6 

7 
8 
9 

10 
11 
]2 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 
33 

34 
35 
36 

37 
38 
39 

40 
4] 
42 

43 
44 
45 

46 
47 

48 

49 
50 

51 
52 


OBJECT  OBSERVED. 


a  Arietis  . 
a  Ononis  . 
fi    Geminorum 

Moo}f,  Ist  L. 
a    Cossiopeiac 
Polaris  . 

^»  Ceii  .     . 

Flora    . 

a    Tauri     . 

Weisse  IV.  733 
Weisse  IV,  794 
Weiuse  1  NT,  824 

P  Orionis  . 
0  Tuiiri  . 
d     Orionis  . 

e  Orionis  . 
a  Orionis  . 
a    Canis  Majoris 

e     Canis  Majoris 
6    Geminorum 
P    Geminorum 

a    Cassiopeia*  . 

Polaris  . 
^^   Ceti  .     .     . 


7 
a 


Ceii  .  .  . 
Ceti  .  .  . 
Moovi  1st  L. 

a  Tauri  . 
Flora  . 
Weisse  IV,  794 

Weisse  IV,  824 
a    Cassiopeiae 
Polaris 

a    Arietis 
y    Ceii  . 
a    Ceti  . 

a  Perse  i 
ff  Tauri 
y*   Eridani 

Flora 
a    Tauri 
/?    Orionis 

/?    Tauri 

Piscium  (311) 
Piscium  (312) 

C     Piscium 

Piscium  (369) 
i»»  Ceti. 

Y    Ceti  . 
a    Ceti  . 

Flora 
a    Tauri 


TIMES  OF  TRANSIT  OVER  WIRES. 


CORRECTIONS  FOR 


I. 


II. 


III. 


IV. 


▼. 


TI.      VII. 


8.         S. 

13.227.0 


5.619.3,33.346.8,  0.2 
27.7,41.554.41  6.819.2131.344.6 

15.4  29.0  42.9  56.3  9.8j-22.836.8, 

42.5  55.4;  8..3'21.534.o'46.559.4i 
0.022.045.0  7. 229.3151. 014. 0: 
8.0,11.013.012.0 

I  I  ! 

57.010.022.535.5 


7.0153.0:  7.0! 
48. o!  0.o'l3.o' 


32.3  45. 2  58.2,1 1.5i24.5|37. 050.3! 
44. 0|57. 2,10. 223. 536. 3:49.0  2.3 

1..514.328.041.o'53.2l  6.o'l9.2! 

'45.058.0 
34.0  47.4' 


..  !53.5i  6.4  19.3|32.2 
29.542.4  56.0!  8.621.4 


46.0,59.212.324.837.4 
10.024.538.5|53.0  7.0 
47.6  0.0;13. 025.338.0 

3.0il6.o'28.5'41.3!.53.5 
29.5 42. 355. Oi  7.520.3 
58. 01 1.2  25.0  38.0151.0 

6.2'21 .0*35.649.8 


32.046.0,  0.3114.0 
29.0!43.058.012.0 


5.4 
6.5 

• . 

3.2 
5i'.7 

6.5 


10.0 


50.0  3.0| 
21.035.51 
50.0'  3.0' 

6.o'l8.5! 

32.545.7 

3.516.5 

17.532.2 
40.0  54.0' 


28.150.2 


27.3 


12.5 
40.3 


3.5 
27.0 
55.5  40.054.2' 


34.8 
15.0 
52.8 

15.928.8:41.253.7 

10.9'23.436.248.l» 

5.1118.331.9  44.9 


41.7 
58.6 


2.115.828.8 
19.832.9,45.9 


24.337.7 

13.826.7 
.^2.054.517.039.0 
14.323.027.027.025.0 

16. 5*30. o!43. 0*57.011.0 
7.5'20.233.0  45.5  58.2 
2.0|l5.027.5'40.9|52.5 

12.0 
2.0 


54. 0;i4. 0  33.5153.0 
6.520.235.048.0 


37.0 

42.0 
53.0 
56.0 


.50.3   3.O1I6.O 


29.1 


56.l'l8.9 


5.017.9 

I 

5.218.5 

0.4;13.5 

57.911.3 

54.4!  7.7 
10.924.4 


49.9 


3.0 


55.0  8.021.034.3 


0.020.0,33.0 
9. 0!21. 0,34.0 


19.5,34.0  48.2 


43.3 


58.3 
46.2 


8.9 


2.3 


46.0 
46.5 

16.5 


23.8.35.9 
11.4 


0.5j 
..  123.336.2  49.2 

12.1  24 .9*37. 7,50.1 
6.9  19.432.3  44.9 


25.5 


25.3 
1.6 

2.6 
57.4 


34.9 
37.8  50.3 


39.3;52.7 
0.523.0 
7.624.0 

24.0*38.0 

10.223.2 

5.0J18.0 

30.5,49.0 
15.0  29.0 
41.554.5 

46.0*  0.0 
58.0|12.0 
59.012.0 

31.0!  45.0 
45.959.0 


36.3 

..  '50.6 
13.9|27.1 

14.4-27.4 
9.322.3 


3.1 


16.4 


CLOCK. 


At    Oh, 


8. 

8.78 

9.77 

14.96 

19.37 

24.10 


Hourly 
Rate. 

VALUE   OP 

m. 

n. 

c. 

s. 

8. 

8. 

8. 

g 0.060 

.063 

+0.760 

—1.280 

0.000 

.070 

0.777 

1.300 

0.000 

.067 

+0.954 

—1.520 

0.000 

;  0.052 

Mean. 


Inst.       Semi-diam. 


H.   M.   R. 


M.   H. 


1  58  46.49+  0 

5  47  6.49, 

6  13  56.14 

0  16  21.08  + 

0  32  6.93  — 

1  6  7.29  — 

1  16  35.14  + 
4  22  11.29i 
4  27  23.21 

4  33  40.46  + 
4  36  25.73  — 
4  38    8.47  + 


5  7 
5  16 
5  24 


5 
5 
6 

6 
7 

7 


28 
47 
38 

52 
11 
36 


24.67, 
52.79' 
25.27; 

40.97' 

7.54J 

37.601 


0.22 
.59 
.23 

0.74 

I.ll 

48.23 

0.97- 

.431 
.39 

0.441 
6.041 
0.43| 

.95! 
.07 
.78 

.79 
0.60 
1.15 

I 

I 


0  32 

0  58 

1  16 


49.40;  1.48; 

13.33!  .24 

11.67+        0.06| 

12.29—0  1.12 
10.75+  7  11.23; 
52.66—  0  11.71 


2  35  40.93+ 

2  54  42.17;— 

3  10  31.59j+ 

4  27  35.08  — 
4  34  45.57+ 
4  36  43.72  — 

4  38  33.12 

0  32  16.57 

1  6  21.13  — 


1 
2 
2 

3 
3 
3 

4 
4 
5 


58 
35 
54 

13 

38 
51 

17 

27 

7 


57.07  + 

45.37i 

4ii.00+ 

52.29  — 
47.96  + 
15.91 

20.89 
32.57, 
33.93 


5  17    2.36  + 
0  58  24.27  — 

0  58  19.33  + 

1  6  11.30  + 
1     6  25.47  — 

1  16  55.22  — 

2  35  49.89  + 
2  54  44.64  + 

4  15  34.90  — 
4  27  50.62  — 


0.72 
5.59 
0.44 

6.14 

0.44 

18.91 

18.91 

1.27 

57.23 

0.34 
.89 
.86 

.81! 
0.21 
1.33 

0.55 
0.51 
1.18 

0.13 
2.23 
4.93 

0.79 

11.91 

5.15 

0.89 
0.86 

12.48 
0  12.53 


8. 


Clock. 


+ 


8. 

8.90 

9.13 

.15 

.79 
.80 

.84 

9.85 

10.05 

.06 

.06 
.06 
.06 

.09 
.11 
.11 

.12 
.14 
.19 

.21 

.23 

JO. 24 

14.99 

15.03 

.04 

.13 
.1^ 
.17 

.26 
.27 
.27 

15.27 

19.40 

.45 

.51 
.55 

.47 

.59 
.59 
.63 

.66 
.67 
.71 

19.73 

24.15 

.15 

.16 
.16 
.17 

.25 
.26 

.36 
24.37 


Observed  R. 
Ascension. 


H.      M.     8. 

1  58  37.81 

5  46  57.95 

6  13 


k^«^%^M 


1 


Reduc* 
tion  to 
1860.0 


M.     8. 


+0 


47.22! 

0  17  19.22 

0  31  56. 02^+ 

1  5    9.22  — 


1  16  26.26  + 
4  22    1.67 
4  27  13.54 

4  33  30.84 
4  36    9.63, 

4  37  58.84 

5  7  15.53 
5  16  42.75 
5  24  15.94 

5  28  31.64 

5  46  5H.00 

6  38  28.56 

6  52  40.67 

7  11  3.34 
7  36    1.49 


+ 


0  31  56.18  + 

1  5    6.95 

1  16  25  91  + 

2  35  26.52 

2  54  21.43 

3  11  26.82 

4  27  13.68 
4  34  30.74 
4  36    9.54 

4  37  58.94 

0  31  55.90 

1  5    4.45 

1  58  37.90  + 

2  35  26.71 

2  54  21 .29 

3  13  31.89 
3  38  28.58 

3  50  57.61 

4  17    1.78 

4  27  13.41 

5  7  15.40 

5  16  42.76 
0  57  57.89 

0  58    0.11 

1  5  47.93 
1    5  49.40 

1  16  25.90 

2  35  26.531 
2  54  21 .24 

4  14  58.06 
4  27  13.72 


5.70 
5.21 
5.93 

'5.25 
8.24 

5.57 

's.si 

5.41 
5.42 
5.42 

4.47 
6.04 

4.84 

4.79 
5.19 
3.94 

3.22 
5.99 
6.24 

5.32 
6.20 
5.60 

5.29 
5.26 

•  a 

5.50 

'5.4! 

5.40 
5.41 
4.26 

5.76 
5.32 
5.28 

6.41 
5.72 
4.50 

'5.49 
4.44 

5.99 
5.82 
5.82 

5.78 
5.79 
.*i.68 

5.33 
5.29 


0    5.49 


^^•^^i^ 
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HATIOMAL  OBBERTATOar — WA8U1N6TOK.  [|  3< 


I 

a 


OBSERVATIONS 


WITH 


THE   MURAL   CIRCLE, 


1847. 


^^^^^^^^^^^^ 


NATIONAL  OBSERVATORY 


I    SF    J  APPABEHT    DECLIKATIONS HUKAL    ClRCtE. 


NATIONAL    OBSERVATOHY — WA8HIN0T0K.  .  I   3^    1 


[    38    ]  APPAREITT   DECLIVATIONS — MURAL    CIBCLE. 


HATIOKAL  OBSERVATORY — WA8HINGT0K. 


[39  1 


CORRECTIONS  FOR 


Instrument 


r      // 

-0  39.61 
— 0  37.20 
-H)  27.20 

27.61 

27.77 

-f3  18.18 


27.92 
4-3  14.00 
—3    2.94 

+2  58.86 
-H>  35.93 
-H)  IS  95 

— 0  17.04 
-f-O  21.83 
-f-O  24.88 

— 1  13.02 

-H)  41.87 

0    9.52 

+4  17.03 

—4    5.50 

0    0.33 

43.67 
11.16 

24.08 

23.68 

23.18 

— 0  23.23 

+0  21.87 
21.68 
20.60 

+0  0.27 
— 0  0.18 
+0    0.10 


0.29 
+0  0.02 
+0    0.21 


— 0 


0.19 

0.32 

42.77 


1  47.20 
1  45.50 
1  46.30 


hr: 


1  47.11 
-fO  9.52 
I  9.90 


1 


9.89 
5.08 
6.24 

5.33 

5.18 

4.87 
5.21 


Objects. 


#    // 
+1  41.61 

1  44.01 

0  54.61 

54.37 

54.68 
55.81 

55.96 
56.97 
57.02 

59.24 
58.92 

0  58.93 

1  2.20 
1  2.29 
1  11.03 

1  13.01 
1  12.65 
0  19.56 

19.54 
0    0.27 

)•     1  40.95 


1  43.27 

1    9.42 

0  18.34 
46.61 

+0  45.11 
— 0  11.68 
-H  17.41 

1  24.16 
0  20.17 

20.16 


1  38.04 


+1  40.34 

— 1    9.03 
.09 

.09 
.09 

.08 
.08 


Corrected 
Readings. 


o     »    ff 


\     61    ]     6.36 


41  41  48.54 

41  34    2.20 

41  41  44.43 

42  11  31.04 

42  17  32  99 
42  46  36.85 

42  46  16.92 

43  50  41.13 
43  42  13.30 
43  42  16.36 

45  12  25.38 
45  14  20.36 

48  52  20.93 

49  40  38.41 
49  32  15.52 

17  58  26.50 

0  14  56.78 


60  33  36.91 


47  52  13.64 

16  9  27.09 
36  18  27.49 

35  24  34.02 

349  34  53.37 

15  16  2.50 

52  50  42.70 

17  58  52.60 


60  23  36.66 


310  23  41.89 
42.99 

42.08 
41.93 

41.63 
41.97 


Zenith 
Point. 

3690  so' 


// 


63.45 
61.56 


62.75 


61.64 


Apparent 
Deciin 


dtions. 


I    II 


^VSL    1  23.66 


—  2  48    7.73 

—  2  40  21.39 

—  2  48    3.62 

—  3  17  50.23 

—  3  23  52.18 

—  3  52  56.04 

—  3  52  36.11 

—  4  57    0.3S!i 

—  4  48  32.49 

—  4  48  35.55 

—  6  18  44.57 

—  6  20  39.55 

—  9  58  40.12 

—  10  46  57.60 

—  10  38  34.71 

+  20  55  14.31 
+  38  38  45.22 


21  39  54.91 


61.83 


—  8  58  32.75 
+  22  44  13.80 
H-  2  35  13.40 

+  3  29  6.87 
4-  49  18  47.52 
-h  23  37  38.39 

—  13  57  1.81 
+  20  54  48.29 


Reduc- 
tion to 

1860.0 


// 


+60.74 

60.62 
60.37 
59.64 

59.60 
59.36 
58.95 

58.13 
57.24 
57.01 

55.75 
55.58 
44.12 

40.49 
40.27 


4.87 


—  21  29  55.58 


61.87 
48.16 
51.28 

48.71 
32.50 
35.97 

44.31 


e 

m 
O 


^^^^^^%^^^^^^^^^^ 


^^^^^^^^^^^ 


c. 


NADIR  POINTS— READINGS. 


A. 


January  11. 

1790  59'  54"0 
54.8 
55.0 

C.  54.6 

54.9 
54.7 


Means    54.67 


January  11. 

179  59  55.8 
55.9 
56.0 
C.  56.1 

55.8 
55.8 


Means      55.90 


January  12. 
179    59    57.0 
56.5 
57.0 

P.  56.5 

57.0 
57.0 


Means      56.83 


January  13. 
179    59    57.1 
56.4 
56.5 
C.  56.4 

56.1 
56.1 


Means      56.43 


January  14. 
179    59    57.1 
56.1 
56.2 

C.  56.5 

56.1 
55.8 


56.30 


B. 


3^. 
71"2 
71.1 
71.2 
71.5 
71.5 
71.1 


71.27 


19^. 
73.9 
73.8 
73.9 
74.0 
73.5 
74.0 


73.85 


U. 
69.7 
70.3 
69.8 
70.3 
70.3 
70.3 


C. 


30iti. 

b2'a 

62.1 
62.0 
62.0 
62.0 
61.9 


62.02 


64.8 
64.2 
64.0 
64.1 
63.9 
64.1 


64.18 


70.12 


20A. 
70.0 
70.1 
70.2 
70.4 
70.1 
70.5 


70.22 


2A. 
71.1 
7:.l 
71.6 
71.7 
71.1 
71.5 


71.35 


30m* 
64.8 
65.6 
64.7 
65.0 
65.0 
65.0 


65.02 


30ni. 
65.6 
66.2 
66.4 
66.5 
66.2 
66.3 


D. 


65' 0 
66.0 
65.9 
65.9 
66.0 
65.4 


65.70 


/ 

65.0 
65.1 
65.2 
65.2 
65.1 
65.8 


65.23 


63.0 
62.1 
62.7 
62.0 
62.4 
62.4 


72.43 


66.20 


30fn. 
61.9 
62.1 
62.1 
62.1 
62.2 
62.3 


62.12 


61.5 
60.9 
61.0 
61.1 
60.7 
60.8 


61.00 


61.1 
60.3 
60.9 
60.6 
60.3 
60.5 


60.62 


E. 


60"0 
58.9 
59.1 
59.1 
59.1 
59.1 


59.22 


62.0 
61.1 
61.1 
61.0 
61.1 
61.8 


61.35 


60.5 
61.2 
60.0 
61.3 
60.7 
61.0 


P. 


56"9 
57.5 
57.9 
57.8 
57.3 
57.9 


Means. 


57.55 


56.5 
57.0 
57.0 
57.2 
57.1 
57.1 


61"53 
61.73 
61.85 
61.83 
61.80 
61.68 


61.736 
—.181 


56.98 


60.80 


62.8 
63.2 
63.1 
63.5 
63.3 
63.9 


56.5 
55.2 
56.0 
55.3 
55.7 
55.7 


55.73 


63.30 


62.6 
63.1 
63.1 
63.1 
63.1 
63.5 


63.08 


55.2 
54.9 
54.9 
55.0 
54.4 
54.9 


63.00 
62.85 
62.87 
62.93 
62.75 
63.10 


62.917 
—.172 


61.92 
61.83 
61.70 
61.73 
61.85 
61.90 


61.823 
—.180 


54.88 


59.4 
58.6 
59.0 
58.9 
58.7 
58.1 


58.78 


63.03 
61.95 
63.03 
63.15 
61.80 
63.08 


63.005 
—.179 


63.20 
61.88 
62.15 
62.15 
61.92 
61.95 


62.042 
— 183 


THKRMOMETERS. 


HADUi  poiirrs. 


Stone. 


o 

ifl.  11, 

No. 

1 

35.0 

(( 

CI 

2 

31.2 

12, 

(< 

1 

30.0 

13, 

(< 

1 

27.3 

14, 

<( 

1 

32.3 

Upper. 


Lower. 


o 
27.5 

28^0 

29.5 

29.5 

27.5 

26.5 

29.8 

27.6 

28.0 

28.0 

31.6 

29.0 

31.5 

29.0 

39.5 

36.3 

39.4 

35.9 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 


App.  ^ 


H. 
1 
1 
1 
I 
1 
1 
1 
1 

2 
2 
2 
2 
3 


M.     S. 

3  28 

5  35 
14    3 
31  53 
33    2 
39  20    (7.8  mag. 
45    3    (9 
59  22    (8.9 
(8.9 

(9 


19. 
20. 


App.  Bi 


(( 


H. 

4 
4 


M.     8. 

6  16 

7  10 


(7     mag.) 
(5.6    ••    ) 


8  16 
10  35 

26  32 

27  58 
47  17 


<i 


(7.8 


<{ 


i 


I  to  5,  24  to  30.  Very  unsteady. 

6,  7,  9,  10,  23.  Five  obs.  with  mic.  reduced  to  the  meridian. 
8,20.  Four        ««  "  "  " 

II  to  15.  Seven       "  ««  "  " 

16,  18,  19.         Six  "  "  "  " 

17.  Two         ««  ««  «•  «« 
16.  Double  ;  northern  star  observed. 

23.  — 0".ll  applied  for  errors  of  division. 
47  to  52.  Circle  remaining  unmoved ; 

^)".04  applied  for  errors  of  division. 


^^%^^^^^»^^s 


^^^^V^«^^^^^^^^^^^^k^^^%^%#^ 
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APFAREITT   OECLlSATtOSS MUftAL   CIKCtE. 


BATIOHAL  OBSSBTATOair — WASHIHGTOB.  [   ^^    ] 


[  4S   ]  AFPAREMT  DkCUHATtONS — UDRAL  CIBCLS. 


NATIONAL   OBSERTATORT — ^WASHINGTON. 


[43 


CORRECTIONS  FOR 

Corrected 

Zenith 

Apparent 

deduc- 

NADIR POINTS 

READINGS. 

Readings. 

Point. 
8680  69* 

Decimations. 

tion  to 
1860  0 

> 

ao 
Si 

O 

istrument. 

Objects. 

A. 

B. 

C. 

D. 

E. 

F. 

Means. 

t     n 

»    // 

o     »    " 

n 

o     »     '/ 

II 

-^    4.44 

—  1  18.45 

307  44  52.62 

\     61.29 

c. 

February  5. 

2U. 

40m. 

4.44 

.45 

52.62 

1790  59'   55"6 

72"3 

63"0 

6l"2 

61"6 

58"0 

61"95 

5.08 

.45 

53.26 

54.2 

73.2 

63.0 

60.3 

62.6 

56.6 

61.65 

4.27 
4.60 
4.16 

.45 
.45 
.45 

.45 

62.45 
52.78 
52.34 

53.38 

54.8 

72.5 

62.4 

61.3 

61.8 

57.2 

61.67 

P.          55.0 

73.7 

63.2 

61.4 

62.7 

57.2 

62.20 

55.5 

73.0 

63.0 

61.4 

62.7 

57.8 

62.23 

54.0 

73.0 

62.7 

60.5 
61.02 

62.7 

57.0 

61.65 

5.20 

Means      54.85 

72.95   62.88 

62.35 

57.30   61.892 

fH)     4.45 

—  1  18.45 

52.62 

—  .182 

-0    0.05 

+  0  37.93 

31  55  20.18 

+    6  58  20.36 

—23.24 

-0  37.91 

—  0  14.61 

346  31  38.98 

+  52  22    1 .56 

32.72 

February  5.         12A. 

-0    0.02 

-h  0  15.69 

14  25  23.56 

+  24  28  16.98 

32.91 

179  59   52.2 

73.0 

61.7 

62.5 

59.4 

55.6 

60.73 

-0    0.10 

+  0  30.03 

26  11    8.80 

+  12  42  31.74 

—36.64 

52.5 

74.3 

62.7 

62.7 

62.2 

54.8 

61.53 

-0    3.82 

—43  19.36 

^ 

52.5 

73.2 

62.0 

62.7 

61.0 

55.7 

61.18 

4.30 

3.^ 

P.          52.5 

74.2 

62.2 

62.2 

61.5 

54.8 

61.23 

6.26 

30 

52.7 

73.8 

62.0 

63.0 

60.7 

55.4 

61.27 

3.87 

4.78 

.27 
.23 

g%f^        4   t%       tf%A        99W 

■              #*      tf^Mr          «       OT/\ 

52.7 

74.4 

62.0 

62.2 

61.5 

54.8 

61.27 

32  16  38.75 

• 

+    6  37    1.79 

Means      52.52 

73.82 

62.10 

62.55 

61.05 

55.18   61.203 
—.182 

5.32 

.21 

-0     4.84 

43  19.18 

February  6. 

2U. 

45m. 

-0     0.05 

—14  56.05 

54  50  33.17 

61.71 

—  15  56  52.21 

p. 

179  59   54.9 

74.7 

62.9 

61.8 

62.9 

58.0 

62.53 

-0     0.23 
-0  11.35 

|H-1  13.00 

52  12  58.27 

—  13  19  17.31 

54.6 
54.0 

73.9 
74.2 

62.3 
62.7 

62.3 
61.7 

61.9 
63.1 

58.0 
57.5 

62.17 
62.20 

11.26 

—  1  19.27 

307  23  37.77 

> 

C.          54.3 

74.1 

62.6 

61.9 

63.2 

57.9 

62.33 

10.88 

.28 

38.14 

54.5 

74.4 

62.6 

62.1 

62.4 

58.0 

62.33 

11.16 
11.23 

.28 
.29 

37.86 

37.78 

54.3 

74.0 

62.5 

61.8 

62.9 

57.3 

62.13 

Means      54.43 

74.22 

62.60 

61.90 

62.73 

57.78 

62.283 

11.27 

.30 

.30 
.31 
.32 

37.73 

37.18 
37.20 

61.02 

+  88  29  57.39 

+38.28 

— .181 

11.82 
11.79 
11.17 

February  6. 
179  59    51.1 

8&. 
73.3 

30m. 
61.3 

62.0 

62.0 

55.1 

60.80 

37.81 

51.9 

73.1 

61.2 

63.1 

61.2 

56.9 

61.23 

11.36 

.32 

37.62 

51.5 

73.8 

61.9 

62.9 

62.1 

55.7 

61.32 

11.66 

.33 

37.31 

C.          51.9 

74.0 

61.4 

63.0 

62.1 

55.7 

61.35 

-0  11.07 

—  1  19.33 

37.90 

51.0 

73.8 

61.0 

62.3 

61.9 

55.2 

60.87 

-0    0.61 

|-54  25.84 
.+1  16.34 

47  34  15.21 

J 

—    8  40  34.94 

51.4 

74.1 

61.0 

62.5 

61.9 

55.9 

61.13 

-0     2.15 

Means      51.47 

73.68 

61.30 

62.63 

61.87 

55.75 

61.117 

-0  18.78 

V 

c. 

—.183 

20.22 
21.62 

February  12. 

22A. 

-0  21.06 

J 

\     54  32  10.98 

62.10 

—  15  38  29.63 

179  59    54.5 
54.5 

73.2 
73.0 

62.1 
61.6 

62.2 
62.0 

61.1 
60.9 

56.8 
56.8 

61.65 
61.48 

hO  18.43 

) 

J 

C.          54.9 

73.3 

62.0 

62.5 

61.0 

57.0 

61.78 

17.23 

\     1  14.74 

53.9 

73.2 

61.9 

62.0 

61.1 

56.1 

61.37 

19.35 

) 

Means      54.45 

73.17 

61.90 

62.18 

61. U3 

56.67   61.567 

M)    0.05 

1+1  10.98 

51  46  36.32 

—  12  52  54.97 

—  .181 

>0  10.66 

O.OU 

—  0  10.97 

349  34  51.36 

60.93 

+  49  18  48.82  +31.92 

February  12. 

8A. 

-0  12.92 

+  1    6.25 

48    0  49.41 

—    9    7    9.23  1     50.11 

179  59   51.5 

74.3 

62.1 

61.8 

62.7 

54.5 

61.15 

hi  16.28 

1    6.31 

48    2  18.67 

—    9    8  38.49  4-49.51 

52.1 

74.2 

62.3 

62.4 

62.1 

55.3 

61.40 

-0  22.68 

N 

51.9 

73.9 

62.0 

62.0 

61.8 

55.1  '  61.12 

C.          51.7 

74.1 

62.0 

62.5 

62.1 

55.7 

61.35 

22.59 

-fl  10.23 

^ 

51.6 

73.9 

61.8 

62.1 

61.9 

55.0 

61.05 

22.85 

51.8 

73.8 

61.9 

62.1 

61.9 

55.0 

61.08 

23.10 

Means      51.77:  74.03 

62.02 

62.15 

62.08 

55.10 

61.192 

4.53 

< 

[     53  36  46.54 

61.39 

—  13  43    5.90 

—.182 

THERMOMETERS. 

JE   POINTS. 

Stone. 

Upper. 

1  Lower. 

o 

o 

o 

H*    M* 

5,    No.l 

41.5 

43.0 

40.0 

46.  App.  M. 

3  25 

"      2 

34.5 

34.0 

47.          ** 

3  28 

6,         "      1 

38.8 

(42.5 
M4.2 

39.7 
40.0 

"    2 

39.0 

(33.5 
)36.5 

33.5 
35.0 

12,      "    1 

39.0 

40.6 

38.7 

•«    2 

39.0 

(35.5 
{38.5 

36.0 
37.7 

%^«^^ 


^^^^^^^ 


s. 
1  (8     mag.) 

) 


(( 


9  to  12,  43,  44.    Very  unsteady. 

10,  46.     Seven  obs.  with  mic.  reduced  to  the  meridian. 

21,  22.     Very  unsteady  and  poorly  defined. 

47.  Very  faint. 

48.  Clouds  passing. 

Nadir  Point.   Feb.  12,  No.  2.  App.  error  of  coUim'n.  6"  East. 
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I 


^0^0^^'t^^^^^^^^^lm^^^^m^* 


CORRECTIONS  FOR 


Corrected 
Readings. 


Iiistruineiit.'      Ob:ects. 


Zenith 
Point. 

3ft00  58' 


Apparent 
Declinationa. 


/y 


/i 


// 


// 


// 


1—0  4.7rt 
'— U  4.22 
i-f-0     0.2G 

l-H)  0.33 
1—0  24. .s4 
— 1     6.64 

— 0  29.95 
4-3  27.3ri 
r-2  44.44 


J 


;-i-i  11.69  I 

J 


Reduc-     e 
tion  to      > 

i8dao   ^ 

o 


// 


0  51.66  40  12    8.74"        61 .01  j  —    118  28.48+22.86 

22.3:J 
21.25 
20.28 


I 


1    9.36 
1  20.45  I 
1  20.41  I 

1  20.99  ' 
1  21.54  I 
1  21.22  ! 


48  37  38.27 
53  5  55.96 
53    5  14.22 

53    0  48.96 
53  14  48.42  j 
53    8  36.28  i 


9.66 
9.54 
9. 50 


-fO  10.30 

— 0  26.12 

26.43 

— 0  25.88 

+0  51.43 

51.59 

53.10 
5  J.  76 
16.47 

15.96 

15.26 

-fO    0.2."i 

— 0  0.2>« 
0.25 
0.15 

I  0.10 

49.60 

0  6ii 

— 0  0.05 
+0  0.21 
— 0  12.31 

,  6.18 

5.77 

I  6.10 

6.13 
6.31 
6.27 

6.04 
6.35 
6.2J 

7.01 

6.62 

2;i.2y 

22.42 
,  21.52 
,        21.57 

21.89 
21.72 

i   21 .28 
:  i— 0  21.62 


1  7.63 


1  6.26 


1  3.18 


I 


9  43  58.01 
4  12  15.70 
4  11  33.96 

4  7  8.70 
4  21  8.16 
4  14  56.02 


y     51  35  56.33 


61.54 


—  12  42  15.54 


1  1.95 

+  1  17.33 

—  0  7.47 
-h  1  1.S.9U 
-15  12.29 

+  0  48.50 
54.10 
53.04 

43.52 

43.  H6 

+  0  43.80 

i  —  1  9.87 
.86 
.85 

.84 
.83 
.82 

.81 
.HO 

.78 


>     48  45  14.70 


61.48     —    9  51  33.97 


51  .'19  53.90 
29. 4S 


3.'>3    3 
52  10 

46    8 

41  39 
44  59 

38  58 
38  27 

310  23 


I 


.1 1 

9.76 

20.53 


I 


307  23 


^ 


.5o 
.57 

.60 

.62 
.64 

.66 
1  20.68 


1.18 

35.75 

0.15 

46.34 
21.85 

48.42 
46.84 
48.52 

48.50 
4*^.33 
48.38  i 

48.62 
48.32 

48. 4U  , 

47.69 
47.99 
29.70 

29.55  I 
30.43  ! 
30.35  , 

30.01 
30.16 

30.58 
30.22 


61. r 


60.85 


60.36 


—  12  46  18.48 

-h  45  50  10.04 

—  13  16  27. .33 

—  7  14  21.08 

—  2  45  55.65 
—65  20.54 

—  05    6.73 
+    0  26  17.81 


19.11 
1.22 
0.95 


+  88  29  51.25       44.15 


35.04 

11.58 
29.36 


59.12 


4-  88  29  51.66  +44.30 


NADIR  POINTS— READINGS. 


A. 


B. 


C. 


D.    i    E, 


F. 


Meanf. 


February  14, 
1790  59'    55"3 

55.0 
P.  56.0 

54.0 


I 


Means      55.07 


February  15, 
179    59    54.8 

54.8 
C.  54.8 

55.0 


MeaiKs      54.85 


Febninry  23, 

179    59    52.4 

52.6 

C.  52.7 

53.0 


4h, 
72"0 
72.5 
73.0 
73.0 


72.63 


Oh. 

73.7 

73.2 

73.6 

73.2 


30m. 
63"0 
63.5 
62.8 
62.8 


59"5 
58.3 
59.6 
58.5 


6K'3 
63.0 
62.3 
62.8 


56"4 
55.3 
57.0 
55.2 


63.02  58.98  62.35  55.98 


73.43 


Means     52.67 


Oh, 

74.3 

74.8 

75.1 

74.5 


60.3 
60.1 
60.3 
60.4 


60.2 
60.6 
61.0 
61.1 


61.8 
61.5 
61.9 
61.7 


58.9 
59.3 
59.6 
59.5 


60.27:  60.73  61.72  59.33 


61.3 
61.1 
61.9 
60.6 


63.0  60.4  57.4 
I  62.8  i  60.4  i  57.7 

63.2  i  60.7  =  57.9 
:  64.1  >  59.1  :  58.9 


61'^ 
61.27 
61.76 
61.05 


61.340 
—.189 


61 
61 
61 
61 


.63 

.58 
.87 
.83 


61 


.733 
.163 


61.47 
61.57 
61.93 
61.70 


February  23, 
179  59  49.6 

50.2 
C.  49.9 

51.1 


74.68;  61.22  63.28   6U.15  57.97j  61.665 


12A. 
75  2 
74.6 
75.1 
74.4 


I 


—  .183 


60.8 
60.8 
60.7 
60.2 


Means      50.20 


March  2, 
179    59    55.0 
54.2 
55.2 
P.  54.3 

54.7 
54.0 


65.1 
65.2 
65.1 
65.5 


60.4 
59.2 
60.2 
59.2 


54.5 
56.1 
55.3 
56.5 


74.83 

60.63 

65.22 

59.75 

23A. 

72.2 

60.3     62.2 

59.3 

72.7 

60.8 

61.0 

61.0 

72.2 

60.3 

61.8     59.4  i 

73.0 

60.8 

60.8 

60.8 

,  72.8 

60.5     60.8 

60.4 

!  72.5 

60.0 

60.4 

59.7 

55.60 


58 .3 
56.4 
58.4 
57.2 
57.0 
56.8 


Means      .54.57j  72.57   60.45   61.17   60.10   57.35 


March  5, 
179     59    55.4 
54.4 
55.0 

P.  53.8 

54.5 
54.0 


23/i. 
71.4 


30m. 
59.7 


72.4  I  60.5 
71.6     59.7 


72.2 
71.6 
72.2 


60.0 
59.5 
59.8 


Means      54.52   71.90   59.87 


I 


60.3 
60.3 
60.5 
60.0 
60.0 
60.0 

60.18 


.58.8 
60.6 
59.0 
59.8 
59.2 
60.0 


58.0 
57.0 
57.7 
56.6 
57.0 
57.0 


59.57'  57.22 

I 

1 


60.93 
61.02 
61.05 
61.15 


61.038 
—.183 


61.33 
61.03 
61.33 
61.15 
61.03 
60.57 


61.035 
—  .183 


60.60 
60.87 
60.58 
60.40 
60.30 
60.50 


60.543 
—.184 


TUERMOMCTCRS. 


K&DiR  FOISTS.  Sione. 


■eb.  14,  No.  1 
*•  1 
*•  1 
*'  2 
*'  1 
1 


^lar. 


15, 
23, 


5, 


Upper.      Lower. 


o 
40.0 


tt 


42.5 

.39.5 

40.0 

30.2 

41.0 

43.0 

42.0 

46.0 

4.  App.   JR 

5. 

6. 

7. 

8. 

9. 
24. 
26. 


t4 


11 


It 


<l 


(4 


(( 


(< 


B.  M.    8. 

5  40  34 
5  49  28  (4 
5  53  19  (8 


5  57 


7 
7 


10 


56  ^8 

11  (7 
(7.8 


mag.) 

) 
) 
) 


4  52  51  (5 

5  18  38  (7 


3,  4,  17  to  23.     Very  unsteady. 

5.  Four  obs.  with  mic.  reduced  to  the  meridian. 

6.  Two  **  "  "  «• 
7,8.     Seven           «*              *«              «•  '• 

9.     Obscured  by  clouds  ;  another  star  (7.8  mag.)  precedes 

205 ;  30"  N. 
28.     Very  f«int  and  unsteady. 
33.     — 0".06  afjplied  for  defective  illumination. 
34  to  44.    — iy\OA  applied  for  error  of  divisions. 
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o     Iiuitrument. 


1 
2 
3 

4 

O 

6 

7 
8 
9 

10 
11 
1-2 

13 
14 
15 

16 
17 
18 

19 

20  I 

21  i 


— 0 


— 0 
H-0 


+0 
— 0 

— 0 
+8 


21.85 
22.03 
22.15 

0.05 
0.05 
4.10 

4.93 

3.28 

10.44 

7.85 

8..')2 
0.03 

6.53 

0.02 

11.57 

4.72 
4.91 
4.55 

4.89 
5.17 
5.04 


Corrected 
Readings. 


Zenith 
Point. 

3600  50' 


o    »       // 

307  23  29.96 
29.76 
29.62 

49  41  18.81 


}-+  0  52.21 

I 

i 


\ 


44  35  46.64 


22 
23 
24 

25 
26 
27 

28 
29 
30 


H-O  0.96 
—0  0.04 
+0    0.82 

0.22 
0.44 
0.60 


30j-H> 

31  Uo 
38+0 
33  U  0 

31  Uo 

IS  La 


17 


0.77 
1.03 

4.58 

0.01 

0.08 

13.55 

55.06 

13.72 

5.22 


+2  4.49 
— 0  0.10 
+0     0.08 


0  53.26 

0  41.88* 

41.61  S 

42.96  \ 

+  0  42.87  J 

—  1  9.58' 
.57; 
.57 


.57 
.57 
.57 

.56 
.56 
.56 

.55 
.55 
.55 

.55 

.55 

—  1    9.54 

+  1  16.86 
1  7.93 
1  19.68 

1  19.65i 
1  19.40 
1  19.25 

1  19.49 

1  27.02 

2  25.471 

1  20.54: 

1  21.20, 
0    7.06 

0    7.06 

0  39.55 

+    0  17.11 

—     1    5.65 
4-     1  24.42; 

2  21 .08 

0  17.49 
6.86 

10.88 
-f-    0  47.791 


38    6  21.70 

37  56  15.18 

310  23  48.42 
48.62 

48.26 

48.60 
48.88 
48.75 


48.75 
49. ]3 
48.34  f 

47.75 
47.97  I 
48.13  I 

48.30 
48.56 
47.91 

52  10  8.15 
48  37  40.11 

53  5  58.56 

53  5  17.12 
52  58  58.97 

52  55  39.88 

53  0  49.83 
55  24  37.32 
67  40  6.75 

53  14  50.62 

53  28  46.14 

6  40  45.31 

6  40  43.42 
30  17  8.42 
16  18  36.43 

311  38  1.35 
55  24  36.25 
67  40  6.70 

16  38  17.85 
6  40  41.52 

10  30  22.06 
39  18  56.86 


// 


Apparent 
Declinations. 


O     '     '/ 


Reduc- 
tion to 


■^%^k^«^k^k^«^«#«^«^«#^ 


00 

«) 


Of 


1850.0    J 


11 


59.12 


61.12 


—  10  47  40.44 


P. 


C. 


—    5  42    6.27 


4-    0  47  18.67 
-f    0  57  25.19 


+  88  29  51.87 


-f-44.45 


60.15 


60.03 


—  13  16  28.75   4-29.74 

—  9  44    0.71       23.66 

—  14  12  19.26       22.83 

—  14  11  37.72  I     21.91 

—  14    5  19.57  I     20.94 

—  14    2    0.48  :     20.84 

—  14    7  10.43       20.79 

—  16  30  57.92         8.03 

—  28  46  27.35       10.62 

—  14  21  11.22         3.62 

—  14  35  6.74  -f  3.19 
4-  32  12  54.09  1—13.54 

4-  32  12  55.98  '  13.54 
4-  8  ,36  30.98  '—  9.93 
4-  22  35    2.85  j4-  5.08 

4-  87  15  .37.93 

—  16  30  56.97 

—  28  46  27.42 


I 


—15.85 
-f-  H.25 
4-10.91 

4-  22  15  21.43  —  7.34 


4-  32  12  57.76 

4-  28  23  17.22 
60.66  I  —    0  25  16.95 


13.60 

—14.66 
+24.59 


C. 


I 


NADIR  POINTS— READINGS. 


A. 


March  5. 
1790  59'   52"2 
51.6 
51.5 

P.  51.8 

52.5 
51.8 


B. 


C. 


D. 


IIA. 
70"6 
71.5 
70.5 
71.7 
71.2 
72.0 


30m. 
56"7 
57.6 
56.3 
58.0 
57.2 


E. 


I 


61"4 
61.4 
61.4 
61.8 


57"0 
57.7 
55.8 
58.6 


F. 


62.2  •  .56.5 


58.2  '  61.6  !  58.6 


57''3 
56.0 
56.0 
56.0 
56.6 
56.0 


Means. 


Means      ,'51.90   71.25  57.33!  61.63'  57.37   56.32 


March  6. 
179    59    54.9 
54.6 
54.2 
C.  54.8 

54.9 
54.5 


23A.  30m. 
73.3  60.4 
72.3  i  59.6 
72.2  .  59.8 
72.9  I  .59.3 
73.0  !  59.2 
72.9  !  58.8 


62.3 
63.0 
62.3 
62.8 
03.1 
62.9 


61.1 
59.2 
59.0 
59.6 
59.9 
59.4 


59''2D 
59.30 
58.58 
59.65 
59.37 
59.70 


59.300 
—  .185 


Means      54.65   72.77   59.52   62.73   59.70   58.43 


58.5 

61.75 

58.3 

1.17 

57.8 

0.88 

58.9 

1.38 

58.8 

1.48 

58.3 

1.13 

March  6. 
179    59    52.8 
53.0 
53.1 
C.  53.5 

53.1 
52.9 


8&. 



72.2 

57.5 

71.6 

56.9 

71.9 

57.6 

71.5 

57.3 

71.9 

57.1 

71.4 

57.1 

62.7 
62.9 
62.9 
62.7 
62.9 
62.2 


59.5 
58.1 
59.2 
59.1 
58.4 
58.1 


58.0 
59.0 
58.9 
58.1 
58.8 
58.0 


61.300 

—.184 


Means      53.07 


March  8. 

179    59    55.3 

54.6 

P.  55.2 

54.5 


71.75  57.251  62.72'  58.73 


7A. 
69.8 
69.8 
69.4 
69.7 


Means      54.90   69.68 


March  10. 
179    59    55.7 
55.1 
55.4 
C.  55.9 

55.1 
55.5 


40m. 
57.4 
58.0 
57.0 
58.0 


57.60 


60.8 
60. 0 
60.8 
60.7 


57.4 
58.2 
57.2 
58.3 


58.47 


60.45 
60.25 
60.60 
60.37 
60.37 
59.95 


60.330 
—.185 


61.6 
60.2 
60.8 
60.5 


60. 57:  57.77  60.77 


Means      55.45 


6A. 
70.6 
70.3 
70.5 
70.3 
71.0 
69.9 


60.38 
60.13 
60.07 
60.28 


60.215 
—.185 


70.43 


40m. 
57.3 
57.1 
57.7 
57.3 
57.2 
56.9 


63.2 
63.9 
63.9 
64.2 
64.1 
64.1 


57.25 


63.90 


57.3 
56.1 
56.9 
.55.9 
57.5 
55.1 


56.47 


61.0 
61.7 
61.1 
62.2 
61.0 
62.2 


61.53 


■ 


60.85 
60.70 
60.92 
60.97 
60.98 
60.62 


60.839 
—.183 


TIIKBMOMKTERS. 


5,  No.  2 

6,    «*     1 

41.0 

"     2 

42.2 

8,   «•     1 

50.0 

10,   ««     1 

50.0 

Stone. 


Upper. 


Lower. 


0 

0 

40.5 

39.0 

46.0 

42.6 

47.0 

42.6 

43.0 

42.8 

43.0 

44.5 

53.0 

50.5 

49.0 

48.5 

50.2 

48.7 

31.   App.  jR 

32. 

33. 

34. 

35. 

36. 

37. 

40. 

41. 


H.    M.    8. 

5  18  37 

5  40  31 

5  49  29  (4  mag.) 

5  53  19  (8 

5  57  15  (9 

5  57  37  (8 

5  57  56  (8 

7    8    9 

7  10    8  (9 


(( 


it 


(I 


(( 


<c 


) 
) 


5  to  11.  Very  unsteady. 

13.  — 0".27  applied  for  defective  illumination. 

15.  — 0".06      "  "  " 

16  to  30.  —0". 04  applied  for  error  of  divisions. 

33.  Mic.  A  recorded  56"5. 

33,  35.     Four  oba.  with  mic.  reduced  to  the  meridian. 

34,  40.  Three  •«  ••  ••  «*  " 
36.  Two  **  **  "  "  " 
35  to  44.  Through  haze. 

46  to  51.  Through  clouds. 

46.     Faint. 

Nadir  Point,  March  6,  No.  1.  App.  error  of  collimntion,  C'  B; 

mercury  unsteady. 
Nadir  Point,  March  10,  App.  error  of  collimation,  8"E. 


^i^W>^ 


%«^^^^>«^^^^^^ 


[^h^* 


^^^^^^^^*^^^*^ 


t«J 


APPAKtHT  DECLIHATIOBB — UU&AI.    CIRCLE. 


KATlONAt   OdSERYATORlr — WABHlMaTOST. 


[49] 


ORRECTIONS  FOR 


strument.l      Object. 

I 


0 
3 
1 


5'2.86 

0.03: 

0.35' 

0.09 
]d.d6 
52.27 


0  37.92 
38.53 
3^.31 

38.63 

38.86 
38.80 

38.17 
38.25 
38.50 

39.02; 

38.35' 

7.13; 

6.681 

6.43 

6.65 

I 

5.55i 

5.99; 

6.47 

6.57 
6.39 
6.14 

6.16 
6.46 
6.78 

7.13 
31.58 
31.60 

31 .97! 
32.00i 
31.95! 

31.49 
31.38 
32.13 

0  32.09 

0  12.67 

11.95 

12.17 
12.07 
12.39 

11.63; 
11.411 
12.11; 


»     // 

4-  0  47.77 
3  9.(»4 
1     6.34 

1  17.74 

1   17.27 

+  1  J7.53 

—  1  22.03 
.03 
.03 

.03 
.03 
.04 

.04 
.04 
.04 

.04 
1  22.04 
1     5.t<9 


0 


11.77 
11.68 


0      0.08 
15  48.02 


.89 
.89 
.89 

.89 
.89 
.89 

.90 
.90 
.90 

.90 
.90 
.90 

1     5.90 

1  22.26 

.26 

.26 
.26 
.26 

.26 
.26 
.26 

1  22.26 

1    6.08 

.08 

.08 
.08 
.08 

.08 
.08 
.08 


—  1 


.08 
6.08 


+  2  22.15 
+  0  43.08 


1 


Corrected 
Readings. 


Zenith 
Point. 

3680  60' 


// 


o       ' 

39  18 

73 

48  37  40.31 


4.03 
3  37.05' 


311  38 


52  58  59.47 

52  55  40.85 

53  0  51.74 

305  29  13.32 
13.93 
13.71 

14.03 
14.26 
14.19 

13.56 
13.64; 
13.89! 

14.41 
13.74 
1.87 

1.42 
1.17 
1.39 

0.29 
0.73 
1.21 

1.30 
1.12 
0.87 

0.89 
1.19 
1.51 

1.86 

305  29  12.78 

12.80 

13.17 
13.20 
13.15 

12.69 
12.58 
13.33 


13.29 

311  37  58.88 

59.60 

59.38 
59.48 
59.16 

59.91 
60.14 
59.44 

59.78 
59.87 

67  40    8.88 
39  29  27.91 


I  ^ 


u 
60.66 


^^^^h^^#^^%^^^^^^^^ 


Apparnnt 
Decliaaiions. 


Redac- 
tion to 

1860.0 


i^^^>^^^^#^ 


00 


4» 


II 


II 


>     60.06 


60.35 


0  24  24.12   +24.59 
34     9  57.14       31.44 


C. 


—  9  44    0.40 

—  14    5  19.56 

—  14    2    0.94 

—  14    7  11.83 


+  86  35  33  97 


-H  87  15  38.71 


+  86  35  33.69 


4-  87  15  39.75 


—  28  46  29.57 
1  —  0  35  48.31 


23.88 

21.19 
21.09 
21.05 


+15.24 


—16.00 


+15.93 


—16.72 


+11.70 


NADIR  POINTS— READINGS. 


A. 


B. 


D. 


E. 


Mnrrh  \f^, 
1790  59'   5:»"2 


C. 


8'.. 

7li"3 

70.5 

6:).  3 

71.0 

70.4 


55 . 1 
55.1 
54.6 
55.9 
55.0     70.5     56.7 


.10»»j. 
.WG 
5G.--> 
55.5 
56.9 
56.6 


Means.     55.15 


March  19, 
179    59    57.4 
57.0 
57.2 
P.  56.8 

57.0 
56.0 


70.33  56.42 


0^.    ;  30m. 


70.2 
71.1 
70.4 
71.1 

70.8 
70.8 


56.5 
57.5 
56.6 
57.5 
56.8 
57.2 


6S"7 

(>:j.2 

63.2 
63.0 


r,().9 
54.9 
57.1 


61.0  I  55.9 
63.0     56.1 


63.35 


56.20 


cn"2 
59.2 

60.4 
59.3 
61.0 
59.9 


60.02 


62.2 
61.6 
62.2 
62.2 
62.2 
61.7 


54.4 
56.4 
.54.6 
56.8 
54.8 
55.5 


61.4 
60.7 
61.7 
61.3 
61.3 
60.5 


Means      56.90 


Means. 


60"38 
(i0.18 
59.73 
(iO.32 
60.65 
60.20 


60.245 
—  .185 


60.35 
60.72 
60.45 
60.95 
60.48 
60.28 


70.73   57.02   62.02,  55.42  61.14   60.539 

—  .185 


Mnrch  19, 
179    59    53.8 


10/t. 
68.5 
53.3  I  69.5 


P. 


53.8 
53.5 
53.6 
53.4 


68.8 
69.5 
68.6 
69.5 


54.5 
55.3 
54.6 
55.4 
54.8 
55.3 


Means       53.57!  59.07  54.98   62.47   51.73   59.75 


62.4 
62.2 
62.6 
62.2 
63.0 
62.4 


.50.0 
52.6 
51.2 
52.8 
50.6 
53.2 


60.0 
59.2 
60.4 
59.5 
60.4 
59.0 


I 


58.20 
58.68 
58.57 
58.82 
58.50 
58.80 


58.595 
—.187 


THERMOMETERS. 

»IR  POIXTS. 

Stone. 

Upper. 

Lower. 

0 

0 

0 

18,    No.  1 

«-^  \^-.i 

44.8 
45.0     j 

19,       •«    1 

44.0 

52.5 

47.5     1 

«•    2 

46.0 

46.5 

45.5 

1^*^t^^0 


H. 

M.    8. 

1.  App.    M, 

5 

24  12 

3. 

5 

40  3L 

4.            " 

5 

57  16 

5. 

5 

57  37 

6. 

5 

57  57 

12.  3*  after  passing  IV. 

31.  Circle  read  twice. 

32  to  52  Mic.  coin,  from  determinations  on  March  10  and  20. 

45.  2«  before  passing  IV. 

52.  Reduction  of  mic.  reading  to  wire  3  — 0".0170. 

March  18.    Nadir  Point,  App.  error  of  coIUmation,  df*  E. 


m0^0*m 


[   fiO    ]  APPARBUT   OECLIHATIOHB UVEAL   ClftCLB. 


'J.         '3        "3        t 


XATIOWAL  OanKTATOBT WAIHnrOTOIT.  [    91    ' 


[M  ] 


APPARBHT   DECLlVATIOIia ^MOSAI.   CnCLt. 


9     9  3e 


HATIORAL  oaiBIVATOBT— WAIHiaeTOX.  [  ^   ] 


[    64  ]  APFABKHT  DSCLIHATIOSS — HDUL   CISCLK. 


KATIoaAI.  0V9SETAT0KV— WABHUGTOV.  [  ^  ] 


t  66  ] 


AMAftBHT  DKCLIVATIOSI — UD&AL  CtKCLt. 


MATtORAL    OSaEKTATOElr— WAaaiHOTOM*  [   ^   ] 


[   60    ]  APPASBHT   OBCLIVATIORB MURAL   CIRCLE. 


NATIONAL   OBSEKTATDEY — WABRIWGTOF. 


t«i  1 


[   62    j  APPABENT   DECLINATIOKS UUfiAL    CIRCLE. 


JrATlONAt  oBSERtATOB*— 'WABHrseros.  [  63  ] 


{$4  1  ^PFXBEHT  HECLIKATIOSS — Htl&AI.   CIRCLE. 


NATIONAL   OBSERVATORY — WASHINGTON. 


[65] 


^^^^^^^^^^^%^^^>^^^^^^^ 


a 

m 

e 


CORRECTIONS  FOR 


Instrument. 


1 
2 
3 

4 

6 

7 
8 
9 

10 
11 
19 

13 
14 
15 

IS 
17 
18 

19 
iO 

a 


— 0 
— 0 
+0 

+0 
— 0 
+0 

+0 
— 0 
+0 


14 
25 

37 

93 


+0 


+0 

+0 
— 0 

— 0 
+0 


+0 


II 

4.89 
5.11 
0.32 

0.09 
0.33 
0.38 

0.05 
0.18 
7.00 

3.15 
1.46 
0.35 

0.63 
5.00 
0.12 

0.14 
0.07 
0.10 

0.11 
9.23 
0.23 

0.06 
0.08 
0.20 

0.33 
0.05 
0.15 


30 
31 


fs 


2  17.02 
0.35 
0.12 


0.31 

33.24 

2  36.28 

+0  0.67 
1KU0  0.03 
StjfO  19.43 

17 1        11.77 
«  11.65 

+0  11.76 

-O  14.02 

13.61 

1—0  14.68 


41 
49 

43 
44 
45 

46 

47 

48 

43 
50 


+0 


2.10 
1.92 
2.90 

1.05 
1.43 
1.95 

1.44 
1.25 


51 1+0    0.90 
»:— 0  10.54 


Objects. 


I    II 

.13 

—  1     1.14 
+  0    0.23 

26.31 

0.00 

30.52 

32.79 
+  0  36.06 

—  1    6.31 

.31 
.32 
.33 

.33 
1    6.38 

—  0    5.73 

+  0    9.15 

—  0  23.83 

—  0  33.63 

+  0  31.94 
20.57 
21.10 

0.24 
26.29 
40.68 

30.54 
32.83 
36.13 

1  11.22 
+  1  11.32 

—  0    5.75 

+  0  0.87 
1  9.97 
1  10.05 

1  9.87 
1  2.60 
1    2.61 

0  23.11 


+  0  23.67 


^—29  43.94 


—  1 


1 
1 


1.91 
.91 

.92 
.92 

1.93 
17.08 


! 


! 


Corrected 
Readings. 


312  17  35.46 

35.23 

0  14  39.32 

25  14  57.37 
0    0  11.54 

28  38  41.72 

30  25  15.71 

32  51  38.46 

310    2  18.37 

18.17 
18.21 
18.12 

18.20 

18.62 

354  9  11.21 

9  17  13.47 
336  57  4.86 
329  0  3.10 

29  42  46.15 
23  51  18.48 

0  14  39.25 
25  14  57.59 
36  4  29.93 

28  38  39.55 

30  25  12.61 
32  51  37.75 

51  51  57.52 

51  54  14.99 

354    9    9.04 

0  53  18.05 
51  12  13.59 
51  14  16.71 

51  15  29.64 

48  21  23.73 


V     26    3    0.06 


55  55  30.27 


312  17  36.07 
36.59 

36.07 
35.88 

.35.52 
305    8  47.91 


Zenith 
Point. 

8580  69' 


I 


1 


// 


63.54 


64.38 
63.78 


64.50 


64.57 


THERM0METKR8. 


VIDIR  POINTt. 


Aug.  10,  No.  2 

11,  "     1 

12,  "     1 

18,  •«    1 

19,  "    1 

19,    "   2 


Stone. 


o 
75.0 

76.2 

76.0 
79.0 

75.8 
75.0 


V«M 


Upper. 


o 
79.5 

75.0 

76.0 

84.0 

77.0 

75.7 

76.0 

67.5 

71.2 


Lower. 


o 
77.5 

76.4 

76.8 

79.0 

77.0 

75.5 

75.6 

70.0 

72.0 


^^^^^^^^^^^^^^^^^^^^^^^ 


Apparent 
Declinations. 


// 


+38  39    3.47 

+13  38  45.42 
+38  53  31.25 
+10  15     1.07 

+  8  28  27.08 
+  62    4.33 


+88  51  24.51 


+44  44  31.58 

+29  36  29.32 
+61  56  37.93 
+69  53  39.69 

+  9  10  56.64 

+15    2  25.15 

+38  39  3.78 
+13  38  45.44 
+  2  49  13.10 

+10  15  3.48 
+  8  28  30.42 
+  62    5.28 

—12  58  14.49 
—13  0  31.96 
+44  44  32.99 

+38  0  24.98 
—12  18  30.56 
—12  20  33.68 

—12  21  46.61 

—  9  27  40.70 


+12  50    3.69 


—17    1  46.52 


86  36    7.81 


Reduc- 
tion to 

1850.0 


n 


—14.19 

5.58 
—  5.74 
+  3.84 

5.81 
4.97 


13.61 


15.89 

21.79 
26.43 
29.93 

+26.42 


—15.64 

6.58 

—  0.30 

+  2.85 

4.87 
4.13 

11.91 
12.00 
13.82 

26.73 

28.39 

+28.60 


—19.55 


H.     M.    8. 

32.  App.  iR  22    2  30  (6  mag.) 

33.  22    4     5  (8  ) 


« 

> 

0) 
00 

o 


p. 


c. 


NADIR  POINTS— READINGS. 


A. 


August  10. 
1790  59'   SS^'e 
67.5 
68.2 
P.  67.8 

67.8 
67.8 


Means       67.95 


August  11. 

179  59  68.1 
68.3 
68.9 
C.  68.0 

68.6 
68.5 


Means       68.40 


Au<rust  12. 


179    59 


P. 


72.6 
70.8 
71.4 
71.2 
7J.2 
70.5 


B. 


C. 


18A. 

G6"8 

66.4 

66.4 

66.4 

66.4 

66.4 


Om. 
64"3 
64.8 
64.2 
64.2 
64.2 
64.2 


D. 


66.47 


21&. 

67.9 

67.9 

67.1 

67.2 

67.2 

68.2 


64.32 


52"8 
52.3 
53.0 
53.0 
53.0 
53.0 


52.85 


50m. 
65.0 
64.9 
64.9 
65.6 
65.2 
65.9 


67.58 


Means       71.28 


August  18. 

179  59  71.0 
70.4 
70.8 
P.  71.0 

70.7 
70.7 


Means       70.77 


9&. 

67.5 

66.8 

65.8 

67.0 

67.0 

67.4 


65.25 


66.92 


18A. 
65.5 
66.2 
65.6 
66.2 
66.2 
66.2 


40in. 
67.8 
67.2 
66.4 
67.0 
66.7 
66.7 


52.1 
52.1 
51.9 
5]  .6 
52.2 
52.0 


E. 


5r'7 

58.5 
58.2 
58.2 
58.2 
58.2 


58.17 


51.98 


52.8 
51.5 
51.5 
51.0 
52.0 
51.3 


66.97 


65.98 


August  19. 


179     59 


C. 


71.5 
71.2 
71.5 
71.7 
71.2 
71.0 


16A. 
66.7 
66.1 
66.8 
66.8 
66.8 
67.0 


Om 
67.4 
68.4 
67.8 
68.4 
68.4 
68.4 


68.13 


Means      71.35   66.70 


August  19. 


179    59 


P. 


68.2 
68.5 
68.4 
68.8 
68.9 
68.8 


30m. 
67.9 
68.2 
68.9 
68.2 
68.6 
68.2 


51.68 


51.4 
51.4 
51.4 
51.7 
51.7 
51.7 


51.55 


55.0 
53.3 
53.9 
54.6 
54.0 
54.7 


58.0 
58.2 
58.1 
58.9 
57.3 
59.2 


7r'3 
70.3 
71.0 
70.4 
70.4 
70.4 


70.63 


70.9 
71.1 
71.2 
70.4 
71.6 
70.5 


58.28   70.95 


58.0 
59.9 
56.8 
58.2 
57.4 
58.8 


74.3 

71.8 
72.8 
72.5 
72.8 
71.5 


58.031  72.62 


54.7 
56.4 
55.3 
56.5 
56.0 
56.4 


55.88 


55.5 
56.2 
56.5 
56.9 
56.1 
55.8 


68.33   54.25   56.17 


22A. 
68.5 
68.9 
68.2 
68.9 
68.9 
69.2 


Means      68.60 


68.77 


30m. 
68.2 
68.3 
68.2 
68.3 
68.5 
68.8 

68.38 


55.8 
56.4 
56.4 
56.6 
57.0 
57.5 


56.62 


55.4 
55.8 
55.5 
56.1 
56.1 
56.4 

55.88 


72.0 
71.0 
71.8 
71.8 
71.3 
71.3 


71.53 


73.0 
70.9 
71.5 
71.0 
71.0 
71.0 


Means. 


63"58 
63.30 
63.50 
63.33 
63.33 
63.33 


63.397 
— 200 


63.67 
63.75 
63.68 
63.62 
63.68 
64.05 


63.741 
—  .197 


65.50 
64.52 
64.12 
64.48 
64.52 
64.37 


64.582 
—  .202 


63.67 
63.96 
63.78 
64.27 
64.05 
64.12 


63.975 
—  .200 


64.93 
64.32 
64.85 
64.87 
64.62 
64.62 


71.40   64.700 
—  .200 


70.4 
70.5 
70.8 
70.8 
70.9 
70.6 


64.42 
64.73 
64.58 
64.92 
65.05 
65.22 


70.67 


64.820 
—  .194 


3,  47  to  52.   Very  unsteady. 

3,  22.   — 0".ll  applied  for  errors  of  division. 

5.  — 0'M9      do.        do.  do. 

12.  2m  54s  after  passing  IV. 

28,29.   Faint. 

37  to  42.   Clouds  passing  :   very  unsteady. 

52  Mean=i  (C+D)  +i  (E+F)  +J  (B+C+F)  — 0".10. 

Aug.  12.   Nadir  Point,  mercury  unsteady. 

Aug.  19.   Nadir  Points,  some  parallax  of  the  wires. 


^^^^^^m^^^^^^^^^tf 


[  66   ]  AfPAKEMT  bECLIKATlOMS — UtTSAL   ClACLfi. 


NATIONAL  OBSERVATOET — WABHIHGTOM.  [   67 


1  to  8,  21  to  29,  45  U>  47.    Very  ui 


[   68   ]  APPARENT   DECLINATIOHS MURAL     CIRCLE. 


NATinKAL    OBSESTATORY — WASHINGTON. 


r'oi 


APPABEHT   DECLINATtOXS — HURAI.    CIRCLE. 


DATE. 
I84T. 


Sept.  14,  ISA. 
16, 191k. 
91,aOA. 
37,31*. 
39.21*. 
1,13*. 
4,13*. 
8,23*. 


ODJECTS  OBSERVED. 


Sun,  N.  I 

Anonymo 

Aquiri. 

Pegmi 

Cepliei 


n  |C 


leXIX.  l259(Mi 
le  XIX.  1319 


CyRni 

I'Cygni 

Cygni 


Co  rone  Burealia 


WeiMe  XIX.  1319 


Cygni    . 

Cephei   . 


«X1X,  1319 

^rnouB  (Mi 


Hour     jREADINCS  OK  CIRCLE  AND  MICROMETER. 

AnglM.    I I 


5  ;        9  13, 
1      13  21, 

6  I  +  o'30 


THERMOMETERS,  i 


29  41  73. 

9  iG  m. 

39  4l  7-2, 


42  Ifi  51.:.49.54M.M.T 
53  19  4a.«37.0'37.3A 


.Oil.h«-.3 
.2  3!).u!l>2.5 
.3a3.7[43.0 


a>4   e  i;9.6 

(I  ,W  71 .5 
9  16  59.3 


334     7  31  .U 

11  .19  -ifi.!. 
S3  I(i  L>f).2 


9.4  41.653.0 
7.«l|l.7|35.2 

3.&I  2.u:io.« 


:  l_.;  I .;  I  „•  [, 


.,'i  (ill. 6(10.4511. 
.5-i8.f:^28.3'ia. 
.G.'>6.3|33.C<'43. 


Hj44  .Uj3G 


i2.t!71.S,SH.&'G3.0,TS.9 


I  39  51). 951.248.6™. 140. 134.1 

II  4]   17.1i7.6*13.9   5.9'  6.9,21.1 
9  41  11. 211. H  M.7!  0.0'  O.MIS.U 


1  .-.2. l,jn. 239. 141, 0^54.0] 
il5.tl|7.3,  4.8,  M.S:1S.9 


6:».&34.02l.4-*6.()30.f 


53  II  59.G,'j8.(I.')5.047 


LI'44.4l5U.4 


Coincid.|  Vnl.  1  r.'   ObjectB. 


U.0518  62.750  I' 

.U5UV,  II 

.0505,  ;l 

,UOB,ii  ■' 

.(J123i  '■ 
.0131: 

.0111  'i 

.oi3a 


No.  I  Semi-diam. 


30       16    3.92 
45  I      0    S.I3 


Scpl.  ]J.    ErrorofRu.n+0".54     Temp,  of  ci 


Sept.  97.      FoiiiiJ  ftxei  lior.  nir* 
Jcl.      H.     t'lKed  lior.  H-ire  divicJ 

Assumed  Latitude 


iS"  53'  39".25  NoBTH. 


KATIONAL   OfiSERVATORY — WASmNCTONi 


[71 : 


ORRECTIONS  FOR         ^         .   , 

Corrected 

Zenith 

Apparent 

Reduc- 

• 

NADIR  POINTS— READINGS. 

Readings. 

Point. 
3590  69' 

Declinations. 

tion  to 

igoo.o 

9» 

> 

a; 

0 

stnimeiit. 

Objects. 

A. 

B. 

C. 

D. 

E. 

F. 

Means. 

»     // 

t     *i 

o      »      " 

/; 

0     '     " 

II 

September  28. 

0    0.13 

+  0  36.21 

32  39  25.14 

1      65.70 

+    6  14  19.81 

c. 

1790  59' 

68"8 

63''3 

62"8 

54"0 

50"0 

67"8 

eras 

1.18 

—  1     6.67 

310  24     6.01 

I 

+  88  29  38.51 

4-55.77 

66.2 

64.6     62.8 

51.4 

51.2 

65.9 

60.35 

4.33 

.64 

6.30 

67.5 

65.6 

62.6 

54.5 

52.5 

68.4 

61.85 

9.14 
0.12 
0.32 

1     6.60 
—  0  17.18 
-i-16  31.30 

5.96 

343  11  42.72 

35  24  58.35 

J 

61.48 

4-  55  42    2.23 
+    3  28  45.38 

47.85 

p. 

S. 

68.2 
68.7 
67.5 

66.6 
67.8 
66.6 

64.5 
64.6 
64.3 

53.0 
55.0 
54.0 

54.5 
54.2 
53.4 

69.0 
69.2 
66.9 

67.87 

62.63 
63.25 
62.13 

Means 

67.82 

65.75 

63.60.  53.65 

52.65 

61.890 

0    0.07 

1  10.50 

51  25  37.10 

62.04 

—  12  31  55  81 

20.96 

c. 

. 

—.190 

5  48  81 

1  10.25 
0  56.53 

51   19  47.97 
45    7  45.56 

—  12  26     6.68 

—  6  14     4.27 

20.94 
22.38 

0    0.19 

September  29. 

21A. 

0    0.12 

32.15 

29  42  39.54 

+    9  11     1.75 

21.01 

179     59 

66.9 

66.9 

65.1 

56.0 

52.1 

68.2 

62.53 

0    0.19 

9.25 

9  17    2.78 

61.70 

4-  29  36  38.17 

12.03 

s.* 

67.2 

66.9 

65.2 

55.0 

52.3 

68.3 

62.48 

0.21 

-f  0  32.36 

29  42  39.10 

4-    9  11     1.85 

20.90 

67.6 

67.0 

64.9 

65.9 

51.9 

69.1 

62.73 

0    0.22 

—  0  44.50 

322    6  34.63 

4-  76  47    6.32 

37.54 

C. 

66.3 

66.9 

64.9 

54.3 

52.1 

68.0 

62.08 

0    0.28 

4-  0  26.17 

24  33  19.40 

4-  14  20  21.55 

36.28 

p. 

67.4 

66.1 

64.9 

55.5 

51.4 

69.1 

62.40 

0    0.14 

—  0  17.30 
+  1  30.32 

343  11  32.49 
57  42  55  89 

4-  55  42    8.46 
—  18  49  14.94 

41.02 
37.21 

66.8 

66.9 

65.3 

54.9 
55.27 

52.9 

68.2 

62.50 

0    0.11 

Aleans 

67.03 

66.78 

65.05 

52.12 

68.48 

62.455 
.192 

0    0.13 

+  0    9.38 
—  0  24.43 

9  17     1.43 
336  56  49.38 

62.26 

4-  29  36  40.08 
4-  61  56  52.13 

11.86 
11.38 

c. 

0    0.11 

Oi'tober 

1. 

13A. 

0    0.12 

-h  0  57.60 

45    7  45.45 

—    6  14    3.94 

22.33 

179    59 

71.0 

65.1 

65.0 

54.7 

52.2 

71.0 

63.17 

21.66 
0.25 

43.37 
44.24 

1      42     1  26.40 

62.92 

—    3    7  44.23 

p. 

70.2 

66.0 

66.0 

53.2 

54.2 

69.5 

63.18 

70.2 

66.5 

65.4 

53.8 

54.2 

69.8 

62.42 

2  26.17 

1  14.74 

53  18  24.29 

61.88 

—  14  24  43.16 

9.25 

P. 

69.5 

65.7 

65.4 

53.8 

52.7 

69.3 

62.73 

2    0.53 

1  14.49 

53  18  45.68 

—  14  25     4.45 

69.8 

66.4 

65.6 

53.8 

53.6 

69.8 

63.17 

6    5.87 

-h  1   14.57 
—  0    5.75 

.53  14  44.42 
354    8  57.41 

—  14  21    3.29 
4-  44  44  43.72 

9.12 
3.87 

69.8 

66.0 
65.95 

65.7 

53.8 

53.3 

69.8 

63.07 

0    0.18 

Means 

70.08 

65.62i  53.85 

53.37 

69.87 

63.122 
—.198 

0    0.38 

-f  0    0.87 
9.19 

0  53    5.63 
9  17     1.73 

4-  38    0  35.50 
4-  29  36  39.40 

16.63 
11.58 

s. 

0    0.29 

October 

1. 

20A. 

15m. 

0.28 

+  0  56.45 

45    7  45.32 

—    6  14     4.19 

22.31 

p. 

179    59 

69.0 

64.0 

64.9 

52.7 

51.7 

69.3 

61.93 

0.05 

—  0  33.81 

328  59  44.49 

4-  69  53  56.64 

13.35 

68.5 

64.3 

65.0 

52.7 

52.6 

68.6 

61.95 

0.34 

-h  0  32.05 

29  42  39.11 

4-    9  11    2.02 

4-20.66 

s. 

68.8 

65.0 

65.5 

52.7 

53.0 

68.8 

6S.30 

0    0.40 

—  0  42.14 

324    6  45.94 

63.04 

4-  74  46  56.35 

—49.78 

P. 

68.8 
68.8 

64.5 
64  5 

65.0 
65  0 

52.7 
52.7 

52.4 
52.7 

68.8 
68.8 

62.03 
62.08 

0    0.11 
0    0.16 

-h  0  11.75 
1  13.17 

11  39  36.24 
53  17  34  71 

60  00 

4-  27  14    6.05 
14  23  53  46 

45.69 

p 

68.8 

65.0 

65.0 

52.7 

52.7 

68.8 

62.17 

Means 

68.78 

64.55 

65.07 

52.70 

52.52 

68.85 

62.078 

2  56.03 

0    O.30 

0.29 

1  17.24 

0  26.79 

37.92 

53  14  42.91 
24  33  16.12 
33    3  16  77 

—  14  21     1.66 
-f  14  20  25.13 
4-    5  50  24.48 

4-  9.87 
38.57 

s. 

—.194 

October 

4. 

14^. 

15m. 

0    0.11 
0    0.18 
0    0.17 

17.00 

43 .  13 

-h  0    9.23 

16    9  13.56 

36  18    8.27 

9  17    0.66 

61.34 

4-  22  44  27.69 
4-    2  .35  32.98 
4-  29  36  39.93 

36.94 
31.75 
11.00 

c. 

179     59 
P. 

69.0 
68.0 
69.0 
68.3 

66.5 
67.6 
67.7 
67.2 

66.4 
67.4 
67.0 
67.0 

53.7 
53.7 
54.2 
54.2 

52.5 
54.5 
54.2 
54.2 

69.0 
68.0 
69.0 
69.0 

62.85 
63.20 
63.53 
63.33 

0    0.10 

—  0  24.03 

336  56  45.47 

4-  61  50  55.12 

9.41 

68.8 

68.0 

67.0 

54.5 

57.2 

69.0 

63.58 

0    0.03 
0    0.11 

—  0  33.94 
-f  0  32.24 

328  59  42.63 
29  42  38.63 

4-  69  53  57.96 
4-    9  11     1.96 

11.85 
20.52 

68.0 

67.3 

66.6 

53.5 

54.2 

68.0 

62.93 

Means 

68.52 

67.38 

66.90 

53.97 

53.97 

68.67 

63.233 

0    0.02 

1  11.13 
1     8.89 

51  40  58.38 
50  42  22.54 

12  47  17.79 
—  11  48  41.95 

29.32 

—.192 

0    0.10 

0    0.07 
0  16.18 

1    5.84 
I     5.85 

1      49  42  21.82 

—  10  48  41.23 

October  4. 
179    59     67.0 

19A. 
65.5 

15m. 
64.8 

53.8 

51.2 

68.3 

61.77 

0.02 

+  0  25.78 

24  30  13.75 

4-  14  23  26.84 

4-29.87 

67.0 

66.5 

65.0     53.3 

52.2 

67.7 

61.95 

0.14 

—  0  11.15 

348  49     2.07           61.04 

4-  50     4  38.22 

—50.63 

R. 

67.0 

67.4  1 

65.4 

54. b 

52.5 

68.7 

62.60 

P. 

67.0 

66.6 

65.3 

54.0 

52.5 

67.3 

62.12 

-0    0.10 

+  0  19.30 

18  54  49.00 

4-  19  .58  51 .29 

—55.23 

67.2 

66.6 

65.3 

54.4     52.0 

68.5 

62.33 

-0    0.22 

-f  1  15.90 
1  15.74 

53  14  43.70 
53  10  17.35 

61.31 

14  21     3.14 
—  14  16  36.79 

4-10.13 
11.19 

P. 

67.2 

57.4 

65.5 

54.0 

53.0 
52.23 

67.3 

62.40 

2  52.12 

Means 

67.07 

66.67 

65.22 

54.02 

67.97 

62.194 

-2  24.08 

.  -f-  1  15.76 

1 

53  10  45.41 

14  17     4.85 

4-11.44 

—.192 

TIICRMOMF.TER8. 


iDiR  FOISTS.         Stone.    ;  Upper.  |  Lower 


11.      M.    S. 

7.       App.  all  21     4    4 

(8    ma 

8.              "        21     4  11 

(8      *« 

22.              ««        19  49  ,53 

(8.9  «* 

23.              "        19  50  12 

(8.9  «* 

24.  34,  50.  "        19  52  34 

(7       " 

33.              •«        19  42  15 

51.               "        19  58  33 

(9      " 

52.              "        19  59  56 

(9      ** 

2  to  4.     — 0''.04  app.  for  errors  of  div'n. 

8.  Lai.  41100  follows  about  5'  N. 

9,  10,  19.  Through  clouds. 

23.     —4". 26  applied  for  parallax. 
33.    --4". 21      -        ««       •« 

Sept.  27.     Nadir  Point.     App.  error  of  coll'n  of  the  mean 
of  III  and  V,  V  East ;  considerable  pa 'x  to  the  vtrires. 


•Lieut.  Steedman. 


m^^0^^^r^^^^^^^'^^^t^^^r^^^^%^^0'^r^0^^^^^^%^ 
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[   72    ]  AFFASEMT   DECLtHATlOMB — HUBAL   CIRCLE. 


MATIOSAL  OBSEaVATOBY — WASHISGTOK. 


[   73 


^^^^^^^^^^^^^^^^^%,^*^^^^*t 


CORRECTIONS  FOR 


nBtrumeiit.'     Objects. 


// 


-  1  29.98 
f  0  0.35 
f  0    2.63 


// 


-H  1  15.80 

0    0.88 

0.88 


-  0  10. 2H   4-  0  57.34 


0.03 
0.26i 


0.14J 
0.07 


0 
0 
0  18.54 


—  0  34.34 
+  0  32.63 

47.83 
1  6.65 
1    6.64 


0.081        0  31.51 

0.2l'  4-  2  30.09 

_  0    0.24   —  0  44.50 


0 
0 
0 

0 
0 
0 


0.34 
0.21 
0.10 


0.07 
0.11! 
0.08' 


+  0  26.20  I 
—  0  17.32  ' 
-f  1    3.21  I 

0  19.43  I 

1  17.32  ; 
1  17.16 


I-  0  51.451         1  17.21 


-  0    0.02; 


1  13.81 


-  0    0.02         1  11.50  i 


f  0    0.01, 

-  0  17.81' 
i-  0     O.OSj 

5  29.50| 
f  0  12.69, 

-  0  39.02' 


1  8.56 
1  8.55 
1  19.59 

1  19.45 
1  19.21 
I  19.19 

1  19.23 
1  19.20 
1  15.94 


I 


11.89 

-  1  16.61, 
f  0    0.12| 

0.07i         1  13.47 
f  0    O.IO!         1   10.66 

-  0  17.07;  +  1  10.65 


H 


19.30' 
19.42! 
19.52 

19.23,' 
19.28' 
19.69| 

19.63| 
19.48 
18.94, 


1  16.75  I 
.75  I 

.74 : 

.74 
.73  i 
.73 

.73 
.72 
.72 


19.35  .71 

18.74;  —  1  16.70 

-  0  42.16'  -f  0  58.75 

f- 0     0.26  57.59 

0.23;         1  17.75 

f-  0     0.19  1   18.55 


-  6  23.05| 
-12  13.18' 

f-  0  26.69 
hO    8.45' 1 


1  17.75 
1  17.41 

1  18.02 


Corrected 
Readings. 


Zenith 
Point. 


Apparent 
Declinations. 


Reduc- 
tion to 


a» 


a> 


O       ' 

53  11 
0  53 
0  53 

45    7 

328  59 

29  42 

39  56 

49  43 


II 

39.55 
4.60 
6.88 

44.09 
41.43  I 
37.40  I 

53.21  I 

24.18  i 


369^  69' 

1850.0 

m 

o 

II 
61.31 

O       '      II 

—  14  17  58.99 
-1-  38    0  35.96 
-h  38    0  33.68 

—  6  14     4.43 

II 

+11.97 
15.71 
15.19 

22.66 

p. 

28  51  7.26 
69  19  13.66  I 
322  6  31.04  I 

24  33  17.84 

343  11  29.10 

47  51  49.11 

18  54  51.22 
53  J4  45.94 
53  7  6.76 

53  7  58.34 
51  41  53.34 
50  42  23.16 


49  45 
53  14 


53 
53 
53 

53 
53 


7 
1 
0 

1 

0 


51  43 
50  42 
49  49 


25.51 

44.17 

7.07 
50.02 
58.29 

25.46 

20.71 

2.24 

21.17 

1.52 


307  23  34.33 
34.21 
34.12  I 

34.41  ' 
34.37  I 
33.96  I 

34.02  ; 
34.18  ' 
34.72  I 

34.32  ' 

34.94  ' 

47  44  9.46  ' 

I 
54  59  35.03 

53  14  43.89  I 

52  54  55.62  j 

52  49  5.15  , 

53  1  45.63 


62.36 
62.76 


+  69  53  59.13 
+  9  11  3.16 

—  1  3  12.65 

—  10  49  43.62 

+  10  2  33.30 

—  30  25  33.10 
+  76  47  9.52 

+  14  20  22.72 
+  55  42  11.46 

—  8  58  8.55 

+  19  58  50.39 

—  14  21  3.93 
—•  14  13  24.75 

—  14  14  16.33 

—  12  48  11.33 

—  11  18  41.15 


11.63  1 
20.49  I 

25.95  ! 


28.00 
37.70 
33.68 


60.89     — 


10  51 
14  21 

14  13 

14  18 
14     7 

14  7 
14  6 
12  49 

11  48 
10  55 


43.50 

4.03 

26.93 

9.88 

18.15 

45.32 
40.57 
22 .  10 

41.03 

21.38 


35.27 
'  37.65 
+36.16 

'—54.91 
+  10.14 
I     11.99 

i  12.23 
'     29.47 


10.16 

12.01 
12.16 
12.18 

12.31 
12.57 


29.59 


I 


I 


60.60 


+  88  29  54.48 


41.56 


I 


I 


—  8  50  29.61 

—  16  5  55.18 

—  14  21  4.04 

—  14  1  10.89 

—  13  55  25.30 


10.19 

12.88 
13.43 


—  14  8  5.78   13.68 


NADIR  POINTS— READINGS. 


A. 


B. 


C. 


D. 


October 
1790  59' 


20m. 
61"2 
62.9 
62.9 
63.1 
63.3 
62.8 

Meojis       65772^ "  66^27  ~62T70 

I  _  i     _  ^ 


C. 


8. 
66"0 
65.0 
55.3 
66.0 
66.0 
66.0 


23A. 

66"1 

66.8 

66.1 

66.2 

66.2 

66.2 


E. 


F. 


54"9 
54.0 
54.1 
54.3 
.')4.1 
53.9 


I 


51"8  ;  68"9 
.'i2.1  I  67.8 
52.1  I  68.1 
52.1  I  68.2 
52.1  I  68.1 
52.0  I  68.4 


Means 


61"48 
61.43 
61.43 
61.65 
61.63 
61.55 


October 
179     59 


S. 


9. 
67.2 
66.0 
66.5 
65.8 
65.8 
64.5 


I5h, 

67.2 

67.3 

65.3 

65.0 

65.8 

65.5 


54.22   52.03   68.25'  61.530 

-.196 


—I' 


Means       65.97    66.02 


20m. 
64.5 
64.5 
63.2 
63.2 
«2.8 
63.0 

63753 


53.8  55.0  '  67.8 

50.4  •  56.6  I  67.4 

51.5  I  53.0  I  66.0 

51.6  ,  .')3.5  I  67.0 
52.0  '  52.4  66.5 
49.8  I  53.0  I  64.3 

"5 lT4'2 T3"T92,  66.50 iTT 225 


62.58 
62.03 
60.92 
60.92 
60.88 
60.02 


53.4 


51.1 


52.7  I  52.3 
.S3. 5  '  51.2 


53.0 
53.8 
53.8 


51.8 
51.0 
52.3 


53.37,  51.62 


October 
179     59 


S. 


n.  }5h. 
69.0  I  68.5 
65.5  I  67.0 
69.8  '  68.6 
65.5  I  65.8 

70.5  j  69.0 

65.6  i  67.1 


65.5 
63.5 
66.0 
61.5 
65.5 
61.8 


Means       67.65i  67.67    63.97 


55.4 
52.1 
.56.0 
51.0 
56.8 
53.8 


Oct( 

iber 

11. 

179 

59 

67.5 

C. 

69.1 

68.9 

69.1 

54.18 


54.2 
52.0 
.')3.3 
51.1 
54.0 
.53.0 


.190 

68.0 

61.50 

67.1 

61.53 

67.8 

61.65 

67.2 

61.42 

68.2 

61.33 

67.5 

61.55 

67.63 

61.497 

—  .190 


70.4 
67.0 
70.5 
67.6 
70.2 
68.0 


63.83 
61.18 
64.03 
60.40 
64.33 
61.55 


52.93 


m. 

66.8 
65.8 
66.1 
66.1 


30m. 
65.1 
64.2 
i  65.2 
I  64.9 


Means       68.65   66.20   64.85 


Ortober 
179     59 


C. 


15. 

61.3 

63.5 

63.0 

63.2 

63 . 1 


l/i. 

68.8 
68.4 
69.3 
69.0 
68.8 


63.0  !  68.2 


65.7 
65.1 
66.0 
65.9 
65.'.> 
65.1 


55.0 
54.9  I 
55.1  ; 
_55^i 

55.05 


''4.1 

54.0 
,52.6 


68.93 


69.5 
69.9 
69.1 
70.5 


53.25   69.75 


Means       62.85    68.75   65.62 


53.5 
54.8 
53.4 
54.2 
53.9 
54.5 


53.2 
52.0 
53.8 
53.3 
53.1 
52.4 


61.5 
63.0 
61.9 
62.0 
62.2 
62.6 


62.. 555 
—  .193 


63.00 
62.70 
63.07 
63.07 


62.958 
—  .196 


54.05   52.97,  62.20 


60.67 
61.13 
61 .23 
61.27 
61.17 
60.97 


6l.o;2 
—  .188 


THERMOMETERS. 


DIE  roiNTs.  Stone.     Upper 


o 

8,    No.  1 

63.8 

11,     "     2 

63.0 

15,     "     1 

52.5 

I 


o 

62.0 
63.4 
64.0 
43.6 
47.5 


Lower. 


o 
62.0 
63.0 
62.8 
46.0 
48.2 


1. 

17,  24,  48. 
ly,  25. 
19. 

21,  31. 
26. 
27. 
28. 

49. 
50. 
51. 


App.  JR, 


(( 

it 
i( 
(« 
(( 
(( 
(( 
It 

a 
If 


II.     M.     8. 

20    2  51 
19  52  34 


20 
20 
22 
20 
20 
20 
20 
20 


2  59 


4 
4 


17 
11 

3  38 

4  5 

48 

18 

0 


4 
6 

8 


20  11  16 
20  12  14 


9 

7 

8.9 

8.9 

7 

9.10 

9.10 

9.10 

9.10 

7 

10 

11 


t( 

(( 
»( 
({ 
t< 

c< 
«t 
(( 
(< 
(t 
f  ( 


20.     Poorly  defined. 

20  t(»  24,  31  to  33.     Very  unsteady. 

50.  Red *n  to  wire  3,  +0r.0332. 


^^^^^4^^^^^^^^^^^^^^^^^^^^^^^^^%^ 


^^^r^^^^^ 


[    74   ]  APPAKERT   SECLItlATlOKS— UUtLAL    CtRCLX. 


r' 


■  HATIONAl.   OBBEaVATOar-^— WASHliTGtOW.  *    [75  ] 


[    76    ]  APPABEKT   DECLINATIONS MURAL    CIRCLE. 


HATIOHAI.    OB8EHVATOBT — WASBIITCTOir.  f  77 


(  78  ]  AFFASEHT  OICLINATIOMS — MURAL    CIBCLE. 


SATKJSAt  OBSEHTATORT — WASBIHOTOlr.  [  ''^  ] 


[80] 


^rPABEHT   DBCLIHATIONS- 


-MDBAI.   CISCLE. 


HATIOMIL  OBSBBTATORX WABHINOTOH.  t   ^^    1 


*ia:^:>-vj  of  *:ir.cLE  ani>  micrometer. 


6 
6 

■JO. 3 
40.3 

'.     0.3 
+  9    7.3 

4!l.33a.7J0.!l36.H 
37  19  55.0iM.956.64a.U 

ic  s  .w.eca.pcs.ns.oj 

Sli  32  34.3;*9..'.35.5-J3.0i 

36  7  6-J.6a7.154.44tt.15 

37  5fi6.370.9li!J.555.1.i 
35  17  .-ti;.04U.33!^.S:t4.9-J 

f3 

— 10  m!o 

32  41  &..5:O.134.01li.3a 
343  11  40.ll41.i;43.3l!6.0a 
310  l>4  43.d44.y44.C-Jtf.Ia 

■Is 

-  0  ao.o 

+  9  10.0 

1B50.0 

47.N  49.5  4(1.833. B4 
43.1i'46.5  45.6J!9.3a 

3i.i33.«;H).5i;.aa 

;;;"".  :  :  :  ; 

y-! 

+38  39.0 

310  23  liG.()(i7.4fi5.5i0.ti(J 
16    «  5f.miI.259.943.Bj 
36  17  29.031 .5-J8. 4  la.Oa 

ATI-UN.  S.L.        .         . 
ATIUN.^.L.  (.Mic.) 

49  55  15. til7 .017.0  3.5 

0  45.0     45  18  50.1h53.351 


sn: 


17.0 
}  46.0 


49  54  55.(155.355.640.7 


0  4H.0 
31.7 


6  .'il.3.''4.3.'i6.041.34 
9  .5I.7:'1.351.737.04 
U  33.'J33.g3l.6d0.GS 


tJ6J- 


I)  40.4 
U  3H.0' 
8  53.0 


20.321.0-Jl.a  7.81 
41.04U..^44.036.5a 
27.5a7.43t!.Oll.lll 
43.543.8  43.8-J7. (13 


Not.  II.  1  I 

15,  Oft.  ,  30.(1534' 

16,  S3A.  ;       .U4<iU' 

17,  23a.  I       .U33i 


0  11.06 
8.10 


Nov.  14.  (  Error  of  Runs  +0".  J2.    Temp,  of  circle  and  alone  550 
16.5 
17.  <1».  .59  <Io.  da.      53 

Nov.  IT,  17A.    Fuuiid  level  conea ;  tMJjuited  collimation. 


AssDi.ED  Latitude  38°  53'  39".25  Nortk. 


XfATIONAL   OBSERVATORY — WASHINOTOV. 


[    83 


CORRECTIONS  FOR 


0.03 

0.07 

22.18 

0.03 
0.00 
0.07 

hO  0.37 
-0  0.08 
hO     4.94 


-0 
HO 


0.01 

4.61 

18tJ4 


H)  43.06 

-0     0.10 

0.03 

0.01 

16.21 

9.28 

11.84 

10.00 
10.09 

-0  9.61 
hO  0.02 
-0  18.16 

-0  0.23 
-0  0.03 
-0  10.45 


.46 

—  1  10.48 
4-  0  31.15 

17.49 
22.37 
22.38 

29.65 
30.96 
28.63 

+  0  25.37 

—  0  17.61 
1    8.4-i 

.451 

.4S' 

.511 
I 

—  1     8.54i 

+  0  16.95' 
43.07 


!+ 


1    9.73 


1—57    1.28 


+  1    8.67 


s 


-0 
-0 


11.81 
7.85 

8.89 

0.46 
0.20 
i-O  22.12 

5.85 
0.01 
4.05 

17.65 
M)  0.29 
-0  21.65 


2  32.72 
+  0  26.56 

—54  14.23 


+ 


0  10.97 

0  17.64 

1  8.53 

.53 
.54 
.57 


-0 
-41 

-0 
-0 


0.24 
0.18 

0.07 
0.15 


—  1 

I -1-0 


8.61 
21.97 

42.96 
41.58 


16.00 
-h  0  24.52 


Corrected 
Readings. 


Zenith 
Point. 

8600  59' 


Apparent 
Declinations. 


310  23  40.63 
40.26 
40.12 

40.40 
40.53 
39.81 

39.92 

40.35 

27  20  23.33 

16  9  13.67 

26  33  5.78 

26  8  25.56 

27  6  34.81 
2*^  18  2.33  ^ 

22  41  53.57  ! 
343  11  19.81  i 
340  23  36.27  i 

35.91 
37.18 
38.57  ' 

37.36 
16    9  11.48  , 
36  18    9.46 


49  55  50.23 

69  19  22.22 
24  30  13.14 


39  46  5.07 


10  38  28.21 
343  11  20.21 
310  23  36.19 

35.59 
35.77 
36.05 

36.24 

26  43  18.14 

36  18  12.40 
35  24  20. V 9 

15  15  56.36 
22  41  51.59 


1 


I 


// 
63.10 


61.95 


49  56  14.39  I        62.43 


44  21  35.81 


62.23 


Reduc- 
tion to 

1850.0 


o     t 
+  88  30 


2.05 


+  11  33  19.02 
-f  22  44  28.68 
+  12  20  36.57 

-f  12  45  16.79 
+  11  47  7.54 
-I-  13  35  40.02 

-f-  16  11  48.76 
-f-  55  42  21.39 


+31 .94 


+  88  30    4.17       30.87 


-f  22  44  20.72 
-I-    2  35  31.74 

—  11     2  32.71 


—    5  27  54.13 


—  11    2    8.75 

—  20  25  40.74 
+  14  23  28.34 

—  0  52  23.59 


4-  28  15  13.27 
I  +  55  42  21 .27 


-f  12  10  23.34 

-f    2  35  29.08 
4-    3  29  20.59 

+  23  37  45.12 
+  16  11  49.89 


35.22 
33.54 


33.65 
33.36 
32.12 

21.36 
28.42 


33.47 
33.25 


42.7.7 
28.b<3 


29.90 
27.90 


+  88  30    5.51  I    29.94 


e 

4> 
t 

« 

-a 
O 


c. 


33.47 
31.89 

27.31 
+21.30 


S. 


P. 


S. 


P. 

s. 


NADIR  POINTS— READINGS. 


A. 


B. 


November  15. 

1790  59'  6;V'l 
65.0 
64.7 
C.  65.0 

64.6 
65.0 


OA. 

68"3 

68.5 


30m. 
64''5 
65.2 
68.0  '  64.9 
6H.0  I  64. H 
68.4  ,  64.9 
6H.3  '  6.^.1 


D. 


54"1 
53.9 
54.1 
53.8 
53.6 
53.9 


55"8 
56.2 
56 . 1 
56.2 
56.2 
56.2 


F. 


Means, 


Means       64.90.  6».25,  64.90   53.90 


November  16. 

179  59  67.0 
66.3 
67.0 
P.  66.5 

66.8 
66.3 


22A. 
67.6 
68.0 
67.5 

68.5 
6H.2 
6H.7 


67.6 
67.8 
67.0 


Means       66.65   6«.0fct   67.:i3:  53.57   55.77; 

I 


November  17. 
179    59     67.3 


P. 


66.5 
66. H 
66.7 
66.6 
66.6 


22  A. 

66.7 

6ti.O 

67.3 

6rS.2 

67.5 

68.2 


I 


Om. 
6d.3 
69.0 

68.4 


61"95 
62.00 
61.83 
61.90 
61.95 
62.10 

6] .955 
—  .190 


62.. W 
62.65 
62.43 
62.77 
62.58 
62.80 

64.37   62T627 
I  —.192 


.'')3.2 
53.2 
53.2 


69.2  !  .W.S 


68.4 
6H.3 


52.3 
92.3 


53.8 

64.4 

;'.6.0 

63.3 

54.4 

64.2 

56.3 

63.3 

54.4 

63.6 

.55.3 

63.6 

62.28 
62.67 
62.38 
62.67 
62.13 


Means       66.75,  67.65. 


November  18. 

179  59  67.9 
67.1 
67.1 
C.  67.2 

67.0 
67.2 


16A. 
67.5 
68.0 
68.1 
67.9 
68.2 
68.5 


Means 


November  20. 

179  59  64.2 
63.5 
63.5 
C.  64.4 

64.2 
63.8 


23A. 

69.5 

69.5 

69.7 

69.7 

69.7 

69.8 


68.60 

52.75 
53.8 

55.03 

63.73 

62.420 
—  .193 

67.9 

55.9 

65.9 

63.15 

67.9 

52.7 

56.9 

65.0 

62.93 

67.8 

53.4 

56.7 

65.1 

63.03 

67.5 

52.9 

56.1 

65.2 

62.80 

67.7 

53.1 

56.0 

65.2 

62.87 

67.8 

54.0 

56.8 

65.2 

63.25 

77.77 

53.32 

56.40 

65.27 

63.005 
—  .194 

20m. 

69.5 

54.2 

56.5 

62.2 

62.68 

69.1- 

53.9 

56.2 

61.6 

62.30 

69.7 

54.1 

56.7 

62.1 

62.63 

68.9 

54.0 

56.5 

62.8 

62.72 

69.1 

53.8 

56.2 

62.0 

62.50 

68.8 

54.5 

55.7 

62.8  1 

62.57 

Means      63.93,  69.65    69.18!  54.08   56.30 


I 


62.25   62.567 

1  —.187 


November  27. 

179     59     65.8 

66.0 


62.5 

s. 

66.5 

64.6 

63.8 

Means       64.87    70.92;  69.17 


16/1. 
71.8 
71.6 
70.0 
71.1 
71.0 
70.0 


30m. 
70.0 
69.6 
68.8 
70.0 
68.4 
68.4 


I 


56.0 
55.3 
51.5 
54.5 
54.2 
52.8 


62.6 
60.2 

59.0 
60.2 
59.0 


61.0 
63.2 
59.5 
63.2 
61.5 
61.0 


64.53 
64.32 
61.85 
64.05 
63.32 
62.63 


54.221  59.97 


61.57 


63.450 
—  .190 


THERMOMETERS. 

•m   POINTS. 

Stone. 

Upper. 

Lower. 

o 

o 

o 

.  15,     ^O.    1 

53.0 

5  51 .5 
55.0 

52.0 
52.8 

16,      ••     1 

53.0 

55.0 

53.0 

17,      «•     1 

53.0 

57.0 

54.0 

18,     "     1 

53.3 

$58.8 
58.8 

56.8 
55.7 

20,      "     i 

54.0 

(44.5 
(48.5 

45.5 
47.2 

>^^i^%#^^^^^^^l^^^ 


U  •       M  •         9« 


9. 

Obs 

.iR 

1  51  19 

13. 

(« 

2  22  32 

14. 

tt 

2  28  22 

15. 

<( 

2  45  37 

1  to  8, 18  to  22, 42  to  46.  — 0".04  applied  for  errors  of  division. 

10  to  12,  16.     Very  unsteady. 

23.     Readings  of  microscopes  direct. 
(9   mag.)       40.  +0'M8  applied  for  errors  of  division. 
(6      «•    ) 

(8.9  "    )  Nadir  Point.  Nov.  15.  App.  error  of  coll.  of  mean  of  HI  &  V,10"  W 

18(fc20.  ••  •♦  0" 


[   84  ]  AWAHKHT  DEdUirAIlOHS— MOaAL  CIBOLIt. 


NATIONAL  OBSKITATORT — WASBIHOTOH.  [   ^    3 


[    88    ]  ATPAREKT   DECLINATIOKB HCRAL    CIRCLE. 


NATIONAL   OBSERVATORY WASHINGTON. 


[87] 


!ORR£CTIONS  FOR 

Corrected 
Readings. 

strument. 

Object. 

f    // 

t     n 

O      '      " 

0    0.03 

0    0.07 

0.00 

-f  0  24.52 
+  0  24.57 
—  0  11.10 

24  40  17.32 

24  38    0.54 

349  34  44.18 

0    0.05 
•0    0.06 
0    0.01 

4-  0  16.47 

1  19.46 

+  0  23.92 

15  15  54.18 
52  50  29.14 
24  35  31.81 

0 


0.10 
0.06 
9.24 


9.40 
-0  8.62 
•0  13.83 

12.41 
•0  12.75 
0    O.IC 

5.72 
7.45 

8.08 

7.23 
7.19 
6.58 

-0    6.66 
-a    0.07  I 
-3    9.74 

-I  15.17 

0  12.52 

20.32 

-0  4.92 
-0  0.06 
-0    4.65 

18.82 
-0  0.07 
-0    0.06 

-0  0.01 
-0  0.01 
-0    0.10 

0.10 
■0  0.09 
-0    0.12 


—  0    7.36| 
-H  0  11.12 

1  47.60, 


353  ^T*S6.42 
10  25  23.31 


1  45.04|  I 
+  0    0.26 


>     62  17  48.55 


—41    9.54 


0  14  45.28 


24  40  34.59 


•0 
-0 


0.10 
O.JO 
0.03 


-7  33.67 
-0  0.09 
-0    0.10 

0.00 
-0  0.07 
-0     0.01 

-0     0.00 
1  22.70 


0 
-0 


0.00 
0.02 


+  0  16.62 
23.65 

27.31 
+  0  27.28 

—  1  12.64 

.66 
.68 
.70 

—  1  12.71 
+  0  45.65! 
+  0  44.23! 

—  0  11.46 
-h  0  17.01 
+  1  22.06 

—  0  7.62 
+  0  23.40 

28.24 

27.98 
49.93 
37.41 

1  45.48 
1  48.06: 

0  0.25| 

17.59 

44.22 

+  0  42.79 

—  0  11.11 
+  1  45.74 

1  48.31 
0  37.77 


15  15  51.96 
24  3  58.79 

24  9  3.36 

24  7  24.68 

310  23  27.83 

28.06 
27.58 
26  98 

26.84 
36  18  11.97 

35  24  20.07 

349  34  41.66 

15  15  53.12 
52  50  30.29 

353  3  33.26 

23  48  25.73 

24  51  57.01 

24  38  46.68 
39  18  46.68 
31  31  22.84 

62  20  37.63 
0  14  45.23 

16  9  8.27 

36  18  11.13 
35  24  20.26 

349  34  39.11 

62  11  40.12 
31  31  22.13 


Zenith 
Point. 

3680  68' 


// 


53.03 
61.57 
60.29 


61.52 


60.31 


59.32 


58.93 


59.20 
58.90 
58.52 


59.79 
57.64 


Apparent 
Declinations. 


+  H 
-f  14 
+  49 

-f  23 
—  13 
-f  14 

-f  45 
4-  28 


13  14.96 
15  40.28 
18  55.36 

37  45.36 
56  49.60 
18  7.73 

50  3.12 
28  14.23 


—  23  24  7.78 


+  38  38  55.49 


4-  14  13  4.97 


+  23  37  47.60 
+  14  49  40.77 

+  14  44  36.20 
+  14  46  14.88 


+  88  30  11.11 


+  2  35  26.60 
+  3  29  18.50 

-f  49  18  56.91 
-f  23  37  45.45 

—  13  56  51.72 

-f  45  50  5.31 
4-  15  5  12.45 
4-  14     1  41.17 

4-  14  14  51.50 

—  0  25  7.50 
4-    7  22  16.34 

—  23  26  59.18 

4-  38  38  52.92 

4-  22  44  29.50 
4-  2  35  26.64 
4-    3  29  17.51 

4-  49  19  58.66 

—  23  18  1.08 
4-    7  22  14.76 


^^^^^^^^rf 


Reduc- 
tion to 

1850.0 


ff 


4-25.70 

26.71 
29.79 


16.68 
4-15.54 


—  6.48 


4-26.48 

23.61 
23.27 


21.67 


36.32 
34.71 

23.65 
26.45 
3i.l6 

14.78 

22.16 

21.56 

16.04 

4-12.07 


—  4.68 

4-32.49 
36.38 
34.77 

23.27 


4-12.49 


& 

J 

o 


^^^^^^^^^^^ft^^^^ 


NADIR  POINTS— READINGS. 


A. 


P. 
C. 

S. 


c. 


December  15. 

1790  59'  63"0 
62.0 
63.5 
S.  62.0 

61.6 
61.4 


B. 

C. 

U. 

65"2 

67"4 

65.0 

66.5 

66.4 

68.0 

66.4 

67.0 

65.0 

67.2 

65.4 

66.2 

D. 


57''8 
56.4 
58.4 
58.2 
56.5 
55.5 


Means      62.25   65.57   67.05  57.13 


December  18 
179    59     61.5 

62.1 
C.  62-0 

62.3 


U«7  .Ul 

Ul   »\3*» 

19^. 

67.9 

66.8 

67.9 

66.1 

67.9 

66.3 

67.5 

66.1 

58.6 
59.5 
58.2 
59.4 


S. 


P. 


Means       61.97 


£. 


56"6 
56.0 
57.3 
57.6 
56.8 
56.5 


57"5 
56.0 
57.5 
55.8 
55.8 
55.4 


56.80.  56.33 


59.7 
58.2 
59.0 
58.2 


56.1 
56.9 
55.9 
56.9 


December  18. 

179  59  60.5 
60.7 
61.0 
C.  60.1 

60.9 
60.6 

Means       6U .  63 


67.80 

66.33 

1 
t 

4A. 

66.7 

67.7 

65.8 

66.6 

66.5 

67.4 

65.4 

65.9 

66.7 

67.3 

66.5 

67.4 

58.78 


56.6 
56.8 
57.2 
56.6 
56.6 
56.1 


December  21. 
179    59    57.4 
56.2 

.58.8 

S.  56.5 

57.8 

56.8 


66.27   67.05 


2A. 
68.8 
66.0 
68.4 
67.6 
67.4 
67.4 


68.2 
66.4 
68.8 
67.2 
67.0 
66.8 


Means       57 .  25 


December  22. 

179  59  57.6 
59.1 
58.6 
C.  58.6 

59.1 
59.1 


67.60.  67.40 


5^. 
65.2 
64.9 
65.5 
65.5 
65.5 
65.1 


67.1 
66.9 
67.2 
66.9 
67.5 
67.1 


Means      58.68   65.28   67.12 


December  22. 

179  59  60.0 
59.0 
59.8 
S.  58.0 

60.0 
59.0 


17A. 
67.8 
66.8 
67.5 
66.5 
67.2 
66.8 


67.4 
67.0 
67.4 
66.5 
68.0 
67.0 


..6.65 


56.0 
52.2 
56.3 
53.4 
55.5 
54.0 


54.57 


51.9 
52.9 
53.0 
53.1 
53.1 
53.3 


58.9 
57.3 
58.6 
56.5 
58.6 
56.4 


56.45 


54.4 
55.0 
55.1 
54.6 
54.5 
54.5 


57.72  54.68 
* 


60.0 
58.2 
60.0 
58.8 
58.2 
58.4 


58.93 


59.5 
59.4 
60.1 
59.3 
59.6 
59.1 


52.8 
49.5 
52.4 
50.0 
52.5 
50.5 


51.28 


49.9 
51.3 
50.9 
51.6 
51.9 
51.8 


52.88:  59.48>  51.23 


Means      59.30    67.10   67.22   54.00 


56.0 

60.4 

53.0 

59.5 

54.0 

60.5 

52.2 

60.0 

56.0 

61.0 

53.8 

61.0 

54.00 

60.40 

49.6 
47.8 
49.0 
46.8 
49.6 
_47^ 

T8.30 


Means. 


61^25 
60.32 
61.85 
61.17 
60.48 
60.07 


60.855 
—.187 


61.77 
61.78 
61.55 
61.73 


61.707 

—.187 


60.80 
60.37 
60.97 
59.85 
60.77 
60.25 


60.500 
—.187 


60.53 
58.08 
60.78 
58.92 
59.73 
58.98 


59.505 
—  .187 


58.53 
59.08 
59.22 
59.17 
59.43 
59.25 


59.113 
—.187 


60.20 
58.85 
59.70 
58.33 
60.13 
59.10 


59.386 

—.187 


THERMOMETERS. 


LDIR  roiMTt. 


Stone. 


e. 


18,    No.  1      44.2 
"    2      43.0 

ai,    «   1 


22, 


Ci 


36.2 


RS. 

Upper. 

Lower. 

0 

o 

43.0 

42.0 

37.5 

39.0 

32.5 

32.5 

5  30.2 
^34.5 

33.0 

34.5 

H.  M.     S. 


1.  App.  iR  4 

2.  «•       4 
6.  "       4 

24.  »*       4 

25.  ••4 

26.  "       4 

38.  "4 

39.  «•      4 

40.  "4 


31     8 

30    5  (8.9  mag.) 

29     4 

19  24  (8  mag.) 

19  47  (8      *»   ) 

22  32  (6      "   ) 

16  18  (8.9  **   ) 

33  31  (8      "   ) 

37  59  (7.8"   ) 


1.  — 3"  .79  applied  for  parallax. 

2,  6.  —3". 78       "        ««         " 

9  to  14,  24  to  26,  41,  42.  Very  unsteady. 

15,  45.  — 0".ll  applied  for  errors  of  division. 

16.  Mic.  D  recorded  57". 2. 
24,  25.  Very  poorly  defined. 
24. — 3". 55  applied  for  parallax. 

26.  Three  obs.  with  mic.  reduced  to  the  meridian. 
27  to  31.  — 0".04  applied  for  errors  of  division. 
35.  Mic.  F  recorded  34" .0. 

38.  —3". 44  applied  for  parallax. 

39.  Fain  I ;  through  thin  clouds. 
41,  42.  Through  clouds. 

49.  Mic.  F  recorded  35". 2. 


'^^i^^^'^^*^^^^i0^0^^^r^^^F^0^^*^^^^ 
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WITH 


THE  MEEIDIAN  CIRCLE, 
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40.18 
40.20 
40.28. 

40. 3o: 

40.32 
40.34 

40.36 
40.37, 
40.45 

40.46, 
40.46; 
40.61 


40.02 


40.73| 

40.74! 
40.74 
40.74 

40.75 


40.77; 


40.79 
40.79 
40.80 

42.nP 

43.22 

42.23 
42.24 
42.29 

42.30! 
42.32 
42.35 

42.70 

42.72 

43.8*i 
43.84i 

43.85 


.01—  1  32.04  302  16  34.05 


•  • 


9.69 


•  ■ 


0.31 


+ 


22.94,4- 
10.09 

2.52; 
0.091 
2.26; 


1 
1 

1 
1 
1 


-I- 

.3l|4- 

.29  — 
.39 


9.721       1 

22.24 -f  1 

.06.  -  1 


8.50 
8.47 

8.44 
8.41 
8.46 

8.53 
8.61 


49  36  16.58 
17.98 

19.74 
17.80 
19.65 


> 


17.81 
16.35 
3.92312  43  12.89 


.28 


5.01 


.lOi 
.00 


0  10.76 
0  47.82 


349  34  35.76 
320  41  11.63 


.02       3  10.86:286  56  29.74 
.02—  0  36.14^328  28  36.16 


5.42 
—        1.35 


+ 


.05, 
1 .27 
5.43! 


1 

1 
1 
I 


6  13 
6  13 

6.12 
6.11 
6.10 


+ 


—  43.86-h  0 


0.30 
.32 
.28 

.34 

.47 

.32 
.30; 
..32  4- 

.29I— 

.29 

.33 

.34  — 

.38 -f 

.33!-!- 
.32  — 

.30  — 
0.29!-f-  0 

I 


.08l-f-  0  17.71 
.10—  0    6.931353  19 


48  21  43.01 
43.78 

45.07 
43.74 
42.37 

343  21 


42.60 

10.72 

—  .12:      0  3:5.83  326  42  57.45 


.01  4-  0 

.ooi— 

.ooj 

.04 


18.92'  16  48  26.38 


.04 
.00 
.03 

.17 

.01 

.07 
.06 

.01 


0 
0 
1 

—17 

4-  0 

—  1 
1 

0 


9.08312 
18. 171343 
23.19  307 

26.48337 
51.96320 
31.96  304 


7  52.44 

50  .^.88 

9  14.77 

17  58.35 
41  5.89 
35  28.71 


64"2 
64.9 
65.0 
66.0 


KADIK  rOIKT. 


B. 

c. 

D 

i\1ea 

Jun.  5 

Day. 

(M.) 

0 

179  i 

5r'9 

54"2 

63^9    60"0 

58.9 

.55.2 

64.1   160.7 

59.5 

56.3 

65.0  161.4 

60.0 

57.2 

66.4 

62.41 

m  r\.      £\.~\ 

»>  «•       mt  *\ 

/^  J      f\^ 

6.5.02;  59.08,  55.73   64.85,61.1 


22 

12.40 

35 

2.74 

3U 

47.84 

38 

45.73 

.96  25.17 
.89      13.54 

.88'4-  5.69 
.05—  1.78 
.41,4-  3.04 


62.6 
64.4 
64.5 
64.4 


.44   0  35  54.59 


69. 


59.0*? 298  59     0.53 


6.29     5  50  41.32 


0.021—  0 


36.58,302 
7.88'312 

17.95*343 
45. 43' 323 

I 


16  40.11 
7  50.58 

50  36.99 
41  36.69 


59. 


60. 


8  54.35  —  22  30  58.40 
31  52.55 

18  49  47.14 


Jan.  5.|Niglit.lvxMa.)   179  i 


62.6 
63.4 
62.4 
63.4 


59.1  64.8  ,62.21 

59.0  63.4  62.5, 

61.1  62.4  ,62.61 
60.6  •  63.2  |62.9i 


1     4  35.36 


5    7  12.81 


5 
5 
5 


16  39.54 
24  13.26 
34    8.52 


4-  88  29  56.79 


8.90      .     . 
8.881     66.21 


63.97    62.95 


59.95   63.45;62.5 


IJan.  6.!  Day 


25.55 


36.81 


5  46  55.23 


6  27  34.94 


7 
7 

7 


11  1.02 
24  51.54 
31  19.27 


24 


25 


19  17 

0  31 

1  17 


1 
3 


58 
50 


4  27 

5  24 

6  38 


28.62 

52.84 

23.05 
34.46 

10.58 
13.33 
26.31 


19  21  51.50 

20  36  11.66 


0  35 

1  16 

1  58 

2  35 


54.64 
22.85 

34.39 
23.86 


—  8  23  8.30 

4-  28  28  14.57 

—  0  25  9.56 

—  34  9  51.45 

4-  7  22  14.97 


4-  87  15  22.40 


4-  22  15  21.47 
4-  32  12  49.73 
4-    5  36  36.26 


4-  55  42    6.16 

—  8  58  27.78' 
4-  22  44  19.66' 

—  13  57  50.451 

4-  16  11  38.13i 

—  0  25  14. .33, 

—  16  30  51.51 

—  22    7  19.46, 

4-  44  44  21.33 

—  18  49  40.89'- 

—  8  58    30.42 

4-  22  44  15.99' 
4-    2  35  15.69  4- 


6.97     25.33 

9.27I  16.67 
7.44  19.90 
4.69i     21.30 

7.89  4-13.62 


60.62—  0.89 


8.79  6.33 
9.41:  9.33 
7.57—14.33 


8.96  4-42.10 

8.51  61.51 
8.95  47.90 
7.06|     43.69 

8.54:  28.87 
7.45420.15 
6.03,—  1.09 


7.15,4-25.38 

8.95I     66.44 
8.54.     61.72 

8.99'     48.03 
8.26  4-51.13 


OljjecU. 


I     Sun  . 
f  !  Jupiter 
i    Sun  . 
1  ■  Sun  . 
6  I  Sun  . 


COR.  IN  JR. 

0b8erved  Semi-diam. 

Semi-Diam. 

Hor. 

Vert. 

M.      8. 

—  0    1 .67 

«         . 

M«      8. 

1  10.54 

1  10.66 
1  10.87 
1  10.42 

46  to  48.     CK)ck  cor.  from  preceding  and  following  days. 


60.4 
59.5 
59.2 
59.3 


59.60 


60.0 
61.0 
60.7 
61.7 
60.2 


53.2  63.0 
53.2  62.2 
.52.5  '  62.0 
52.7  >  62.2 


52.90   62.35 


(Ma.) 

64.0 
63.2 
62.8 
63.0 


63.25 


Jan.  6.  Night. 


60.72 


53.0 
53.0 
54.0 
55.5 
53.5 


64.9 
64.6 
64.0 
64.8 
64.0 
64.1 
64.0 


53.80 


60.8 
63.0 
63.2 
63.0 
62.2 


Jan.  8 

56.5 
55.8 
56.3 
.56.4 
.56.2 
55.8 
56.0 


62.44 


64. ,34 


63.4 
64.1 
64.2 
63.8 


56.14 


Jan.  9. 

57.8 
58.2 
58 . 4 
57.9 


Day. 

55.7 
55.3 
55.9 
55.1 
55.5 
55.6 
55.2 


(Ma.) 

64.7 
64.8 
65.5 
65.0 
64.0 


179  i 

60.1 
o9.5 
59.1 
59.3 

59.5 


179  i 

59.6 
60.4 
60.8 
61.3 
59.0 


64.8O16O.4 


(M.) 

61.5 
61.3 


1791 

59.6 
59.2 


55.47 


57.9 
58.2 
58.6 
58.0 


63.87 


63.6 
63.5 
63.4 
64.0 


58.07   58.18 


62.0  .59.5 

62.4  59.6 

62.5  159.5 
61.7  ,59.3 
62.0  i59.3 


61.92i59.4 


(M.) 

56.1 
57.2 
57.0 
57.1 


179  J 

I58.8 
,59.4 
'59.5 
I59.2 


Jan. 11 

58.8 
58.2 
58.0 
58.6 


60.4 
60.0 
59.2 
49.5 


56.85  >9. 2 


(M.)  \VT9 

60.4 
60.2 
59.7 


59.1 
59.4 
58.5 

59.8 


60.4 


63.63  58.40   59.77   59.20  60.2 


62.2 
62.5 
62.0 
62.0 
62.5 


Jan. 11 

6^.5 
61.0 
59.8 
60.5 
60.4 


Night. 

62.6 
63.0 
61.8 
63.3 
62.4 


(Ma.)  IW 


66.6 
66.7 
65.5 
66.3 
66.0 


63.2 
62.2 
63.0 
63.0 
62.8 


62.24,  60.64   62.62|  66.22,62.9 


[  94 


App/iiKNT  .n  . 


I    H    Tilt    MKK 


DATK 

j  -jI    1                                                 1       -nMKSOI-'TEiANWITOVl^H  WlUta.      CllitXl:*  MICT.O.MkTKK  REAIir.\US      j      TlIER's! 

le47. 

1    ^   )     OllJECTOI.sKllVKlJ.     '                        ...         _      _ 

1      ■ 'i 

'    c    !                                                  1   1.    !  .1.  ■  111.     IV.  1   V.                    1      Mc-.m                         A.      D. 

C.  i  D.  M.-iin.'  Mic.        §      '  Ai.   Ex.'  : 

'  ^ '                     ■    :    '    ■    !           ! 

_l    i_  ■_._^:    ■_;  = 

',.:.,:«.'«.!«.         !».  H.  «.   ;  o  '  -  . " 

-,   „  '  „    I 

Uiis.  <     /n.   ,   0    .  0    1 

J.,  .1.11 

'     1     -,    tVii '3k!5';)1)!g.mJ|'  I'.hiaifi                 ■'  a's.^    I.hI      324  ?C  13.010.5 

I1..512. 511,^7  , 
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.0--f-14  41.42301  11     7.71       14 
.08—  0  38.34  328  28  45.30      . 

.3820  13  23.37 

19  55  27.42 
4-    7  22  10.17 

1        *?   m 

•           • 
1    t  A     ni 

13.0 

18.5 

15.2     13.2   14.9 

0    40    00. Dl 

-f-     7.91-+-i*.oi 

1            1 

'-0 

I 

0.13—  1  30.54304  30  46.90      . 

I                                          1 

.     .     .     .  ;—  16  30  48.23 

1 

•            • 

4-  1.77 

12.53 

17.53 

14.40   12.9314.3 

i 

COR.  INiR. 

Observed  Semi-Diam. 

.     Object. 

1 

Semi-Diam. 

Hor. 

Vert. 

1 

M.       8. 

M.       8. 

5,  9,  49.     Blurred  and  unsteady. 

Sun  .     . 

•                   • 

1  10.38 

33.     Badly  defined  and  very  unsteady. 

Jupiter  , 

4-0     1.64 

51.     Interrupted  1 

jy  clouds. 

Sun  . 

•                  • 

1  10.27 

52.     Observed  for 

dec.  at  wire  VII. 

,  Sun  . 

1 
1 

1 

• 

1    9 

.43 

\ 

I    l>tC,    OBsli;HVEI>    WITH    THE    SIEKIIJIAN    CtHCLF.. 


TIMES  OF  TRANSIT  OVICEt  WIRES.      CllirLEiMICROMETERIiEADlNGS 


OBJECT  OIWERVED. 


11,. 

.»:    . 

U: 

m  . 

t:,M 

M^y, 

Lyr*      . 

8iK,  ]st  L. 
StM,  lgi  L  . 

Si'N,  ad  L. 

Cuiiia  Majori. 
Sun,  2J  a  N, 
HydriB  .     . 

Leon  is 


ifQI  [  p    LeotiiB   . 


Sdilt 


Orionis  .  . 
Hyilrs  .  . 
Ursa:  Mnjori: 
Hydrx  .  . 
Leoi>is    .     . 

Unidc  Mnjnri 
Hydrie  el  Cri 
Sin.  1st  L. 


II  JG.C7 
1  ^tf.ea 
VJ  27.13 


D.Sa-J-^^-J.Siiti 


J4.]^iu  1  U.23 
..  '  ..  1.17. s'  1.225.549.l'l2.510  55  25.1G  ! 
35.0.H. 4:13.6.12. 451. 3  H.'JaS.P'll  4fi  32.111  , 
48.0.  3.1  16.U3U.1  44.05ti.0^13.U|lS  33  3U.(I3  ! 
35.140.4'07.5  8.(!l0.730.tt41.8  I  17  S5.56 
..:,.'  6.818.529.741.1153.1!  1  24  29.111 
SO. 3'33.3|43. 454.9.  6.5  lb.0:29.7j  1  45  55.01  | 
44.35C.1  S.OSO.iai.OM.O^W.-!  1  59  30.00  ' 
48.4  S.4l6.331.l'44.(i.iS.S:i3.0,lS  32  3IJ.G2  1 
21  36.51  ' 
43  15  49  ! 


31.439.037.U,35.b35.blJ  1 
.  .  '  3J3  7  34.o'40.o'41.33e.2:i8.37  I 
56.76  ,  345  35    8.7,14.5  13.510.4  11.77  i 

J7.342. 741. 140.1,40.27/  . 


)  I6.3!7.9  17 .815.616.90  . 
i  37.539.03y.640.13y.U5  | 
}  17.G21.6I8.U17.1,1H.57  1 


,51.9!  3. 014. 726 
40.753.6!  4.01S 


I.  30  52.46  '  313    7  31. 

33  52.72  '  331  43    6. 
1     1.36  I  333  49  37. 

19  45.39  i  337    0  34. 
I  25  44.46     331   13  S9.9,36.936.(),30.53: 

38  55.74  I  333  17  43.050.849. 544.84^ 

!  55    3.02  ■   .     .     .     .  I    .    I    .    I    .    I  , 

6  45.U3  j  342  98  18.828.335.031 . 52; 

12  35.60     307  10  46.7  £3.7'55.a4a.05( 
.031.'  59  19.80  I  343  51   12.219.8  18.0'il 

.3|19.i  X  36    8.01     333  43  34.341.342.2.37 

.514.  55    3.31  I  324  36  25.035.232.528 

.028.  14  11.97  1     10  25  18.423.018.017 

.021  39  10.10  j  344  44  35.142.339.435 

.Sill  51  39.74  i  307  10  53. 460.761. 7!54 

.236  6  10.74      .     .     .     .  I    .    [    .    I    . 

.0'  9  34  58.09     330  43  10.418.517.013 

,051  47  40.03  J  328  29  36.532.229.325 

.938  39  27.39     328    5  32.638.440.134 

.346  49  30.0U  j      9  44  34.535.034.631 

.3  S  30  51.27  !  313    7  3S.g'41.6'42.o'4I 

.4'  9.;  37  57.13  :  345  35  13.1  19.815.712 

.818.1  1     0.76  I  333  49  39.646.24S.7'41 

.0*25.'  55     1.94  ,    33  40  Sa.6'27.4'27.a'34 

.1,40.1  13  29.16     3U7  10  39.248.648.341 

.I|  3.i  14  52.04  '   .     .     .     .  j    .    I    .    [    . 

.8'l4.t  55    3.03  i  334  .16  30.030.328.226 

.030. (  14  13.19'     10  25  17.318.517 

.1^  8.0  19.030.0,  4  27  55.93  j  337  18  47.453.^ 
.9-52.81  7.o'21.013  48  59.92  [  .  .  .  .  i  .  88 
.5:  6.0J  ..  ..  13  5  0.00  1  .  .  .  .  I  .^ 
,ll  6.317.7|38.9'l3  18  55.31  '  .  .  .  ^  . '^ 
,01  9.330.832.1:13  26    3.76      .     .     .     .1    .^ 


Clock 

Hourly 

»Ai.cE  or 

Er„r 

M...... 

Bin. 

-h". 

Rate. 

Runs. 

«. 

.. 

At 

k. 

, 

g 

^ 

Tin 

ran.  23,   3 

/  45.92 

—0.21! 

+0.33< 

-0.49 

3i:   7 

45. 7f 

.003 

46.65 

.000 

.77 

4 

40.301 

I'i 

46.40 
45.43 

.003 
.006 

.57 

s. 

4 

4G.0O 

.009 

-0.83 

13 

40.199 

Aesui.ed  Latitude  38°  53'  39".25  North. 


NATIONAL     OBSERVATORY WASHINGTON. 


[8 


COR.  IN  JR. 


Clock. 


Inst. 


8. 


I—  45.61 
45.61 
45.621 


COR.  IN  DEC. 


Inst. 


-f-  0    0.24 -f  0 
.42-1- 
.27  — 


45.63 
45.63-f 


45.64  — 
45.64  H- 
45.70  + 

45.92V 
45.92  — 
45.92  + 


45.92 
45.93 
45.93 

45.77 


46.65 

46.65,+ 

46.65!— 

46.65|+ 
46.65  + 
46.65  — 


46.65  + 
46.65I+ 
46.65,+ 


46.65  — 
45.39  + 
45.40 

45.40 
45.40 
45.40 

45.41 
45.41 
45.42 

45.42 
45.43 
45.43 

45.44 

45.44 
45.44 

45.45 
45.45 
45.94 

46.00 

46.00 

+  46.01  + 

.  46.08  — 
46.09!— 


46.09+ 
—  45.94 


—  0 


.33  + 
.23;- 
.25'+ 

23.54;— 

0.21  — 

.21  + 

.33'— 
11.09 
0.24 

.23  — 
.2l|+ 
.39 

.38 

.45 

.38  — 
.33  + 
5.32J 

0.25 
.27 
10.87  + 

0.27  — 
.23 

.24j+ 

5.29  — 
0.23  + 
.28 

.28 
.20  + 
.23  — 

.36  — 
.201 

.29  + 

.27!— 

.27 

.20 

.33 
.23: 

.25-- 

.23+ 
.36  — 
.37 

.28  + 
.20, 
.25|+  0 

20.99 
3.58 

0.34; 
5.35! 


Object. 


n 

0.17 
.19 
.06 

.23 
.12 
.02 

.18 
.05 
.11 

.05] 
.00 
.10 

.03 
.17 


// 


Corrected 
Reading. 


// 


Zenith 
Point. 

00  O' 


OBSERVED 


R.  A. 


// 


H.     M. 


.50 
.41 
.04 

.42 
.12 
.13 

05 


0  18.71.343  21  52.06 

2     1.39  297  14  16.82 

0  38.48328  4  57.261 

1  7.41313  6  31.19 
0  16.10!345  34  55.38 
0  31.10333  49  9.19 

+  0  27.78!  23  40  44.50 

+  0  17.78   15  38  56.78 

—  0    0.26,359  45  18.42 

—  1     7.9r312  8  7.04 
+45  17.59  329  58  40.89 

—  0  22.95  339  39  7.70 

0  18.011343  50  50.38 

0    0.26  359  45  19.26 


14.38i  7  11 

8     1 


DEC. 


// 


REDUCTION 
TO  1850  0. 


R.  A. 


8. 


DEC. 


II 


NADIR  POINT. 


A. 


B. 


i Jan. 22 


J 


17  33.73  303 
1  5.03,313 
0  32.86331 


.35 

.30 
.05 
.13 

.10 
.25 
.08 

.20 


.04 

.09 
.07 
.07 

.25 
.14 
.24 

.01 
.24 


.12 
.34 


59  11.74 

6  31.85 

41  37.25 

—  0  30.031333  40  11.49 
+43  18.25'327  43  46.67 

—  0  33.60  331  11  59.68 

0  37.78  328  17    9.20 


13.82 


8. 

1.30  +  22  15  16.93+  8.68—  6.27 

3.31  I—  23  52  18.31  5.53*     16.49 
8  38  41.78+    6  58  22.131  7.60     24.28     11.2      18.1 


C. 


D 


11"7 


9  37  11.36 
10    0  14.85 


—  80  3.94 
i+  24  2rt  20.251 
1+  12  42  34.06 

I 


10  54  15.98  ;+  62  34    9.37, 

11  45  46.76   +  54  .32  21.65' 
18  31  44.54   +  38  38  43.29, 


14.42;  1  16  22.97   — 

I  1  24  40.03   + 


8  58  28.13! 

8  52    5.77, 

1  45    9.33   +  18  32  32. .53! 

1  58  34.31  +  22  44  15.21 
18  31  44.90  +  38  38  44.69 
20  21  50.19 


20  42  38.92 


0  19.35 


342  28    4.37 


1  20.67  307  9  29.93 

0  17.40343  50  58.07 

0  44.22  323  41  54.63 

—  0  42.93  324  35  47.39 
+  0  11.13   10  25  30.25 

—  0  16. 50^344  44  21.37 

1  19.77  307  9  37.43 


0  49.71320  41  25.15: 

0  37.2l'328  28  51.02' 
—  0  38.16328    4  58.09! 


+  0  10.53 


9  44  44.36 


—  1    5.42,313    6  34.55 
0  15.70'345  34  59.21 

—  0  30.07|333  49  12.81 

+  0  26.79,  23  40  53.81 

—  1  20.48  307    9  23.63 


—  0  42.51324  35  43.91 
+  0  11.05    10  25  28.74 


15.33  20  59  2.92 
16.54  9  20  6.14 
9  33    0.75 

10  0  14.86 
10  17  57.29 
10  24  46.94 

10  38  9.36 

10  54  16.60 

11  5  59.52 

11  11  43.66 
22.23  1  58  34.64 
2  35  22.89 

2  54  18.19 

3  13  26.77 
3  38  24.93 

3  50  54.69 
5  5  25.53 
5  24  12.96 

5  46  54.88 
8  38  42.23 

8  48  44.77 

9  20  6.16 
9  37  11.92 

10  0  15.57 

10  54  16.72 

11  11  44.07 
21  15  14.22 


0.23—  0  25.29  337  18  26.31 


20.38   2  54  17.91 

3  13  27.39 

4  27  10.16 


—  17    7  24.34 

—  80  5.44 
+  10  34  59.96 

+  12  42  34.20 
+  6  37  9.38 
+  10  5  22.39 

+  7  10  31.91 

+  21  21  27.08 

—  13  57  7.36 
+  22  45  15.09 
+  2  35  11.65 

+  3  29  4.41 
+  49  18  47.27 
+  23  37  38.29 

—  13  57  5.55 

—  0  25  i7.83 

+  7  22  8.04 
+  6  58  15.11 
+  48  38  1 .28 

—  80  8.43 
+  24  28  16.23 
+  12  42  29.83 

+  62  34  11.83 

—  13  57  19.35 


8.43 

7.85 

9.54 

8.47 
7.17 

8.69 

9.02 

9.16 
7.15 


33.74 
32.96 
37.54 

37.02 
—39.06 
+  7.90 

62.37 

51.76 

48.71 
+  8.19 


18"8 


11.6 


18.8 


11.50  18.57 


23A. 

13"8 
12.7 
13.9 


(M.) 

11"6 
11.5 
11.8 


13.47 


5.09 

6.83—31.63 
8.66  30.15 


7.67 

*7.62 

7.53 
9.09 
7.92 

7.03 
9.36 

8.59 

8.56 

11.02 

9.33 

7.42 

10.98 

7.63 

8.01 
7.49 
9.86 

6.83 
8.22 
7.63 

8.99 
6.98 


12  47  52.85 

13  4  10.33 

13  18  9.56 
13  24  10.27 


+  3  29  2.78 
+  49  18  47.61, 
+  16  11  45.18 


8.57 
11.05 

8.84 

7.29 
49.98 

+  7.98 


36.66 

40.15 

42.06 
38.68 
42.74 

-49.13 

+49.74 

52.75 

50.15 

31.88 
36.39 

46.60 

22.87 

+15.66 

—23.01 

27.91 

31.15 
32.98 
36.48 

39.23 

—48.47 


+50.21 
31.90 
29.71 


+52.16 


14.2 
14.3 
14.5 
14.6 
14.5 
14.7 
14.9 
14.8 
14.2 
14.4 


Feb.l. 

23.2 
22.7 
22.8 
22.3 
22.2 
22.0 
22.7 
32.9 
22.5 
22.3 


23A. 

18.4 
18.1 
18.0 
17.9 
18.0 
18.0 
17.7 
17.9 
17.5 
17.8 


11.63 


Ml 


o 

18C 

ly^ 
13. 
14. 

13. 


(M.)  jt80 


14.51   22.56 


11.0 
11.5 
11.0 
12.0 
11.0 


Feb.l. 

17.7 
17.3 
18.0 
18.0 
17.9 


11.30 


17.78 


18.9 
20.1 
21.7 
20.8 
20.0 


Feb.  4. 

28.5 
28.4 
28.1 
27.2 
27.0 


6.2 
6.4 
6.3 
6.3 
6.4 
6.5 
5.9 
6.2 
6.1 
5.9 


15.; 

15.; 

15. 

15.1 

15.1 

15.: 

15.: 

15.- 
15.( 
15. 


17.93     6.2215.: 


Night. 

22.0 
22.7 
21.5 
21.8 
22.1 


22.02 


20.30   27.84 


19.0 
18.4 
18.2 
18.2 
18.2 


18.40 


Feb.  5. 

24.2 
23.6 
23.9 
23.8 
23.8 


21.5 
23.2 
22.7 
22.4 
21.5 


(Ma.) 


15.2 
14.2 
14.5 
15.1 
15.1 


180 


16.' 
il6.- 
16.! 
16.' 
16. J 


14.8216. 


(M.)  180 


18.2 
18.6 
18.6 
17.9 


21.' 
22.; 
22.' 
22.1 


18.3  21. 


22.26   18.3222. 


22.0 
21.9 
22.2 
21.4 
22.8 


(M.)  180 


17.3 
16.8 


,20. ( 
20. 


23.86  22.06 


16.8  [20.1 
16.7  !20.( 


16.5 


20.; 


16.82  20. i 


Objects. 


I 


'  Moon 
'  Sun. 
I  Sun  . 

Sun  . 

Moon 

Sun  . 

Moon 


COR.  IN  Ei. 


Seini-diam. 


M.  8. 

—  0  7.38 
+  1  9.22 

— 1  8.21 

—  1  1.62 
+  1  7.75 

—  1  2.20 


Observed  Semi-diam. 


Hor. 


M.       8. 


1    8.82 


Vert. 


4.     Obs'd  for  Dec.  at  wire  VII. 

9,  15,  27,  49.     Ntry  unsteady.     49.  Obs'n  very  poor. 
14.     Tremulous  ;  clouds  rising. 
18.     Through  clouds. 
20,  24.     Blurred  and  unsteady. 
25.     Very  indifferent. 
30.     Div.  under  Mic.  D  very  indistinct. 
48.     Obs'n  of  transit  unsatisfactory. 
50.     Div.  under  Mic.  A  very  indistinct. 


'*0^^0^^*^^^^^^ 


^^^^^^^^^t 


198  1 


APPARtM'    .K    AND    DEC.    ODSE: 


WITH    Till;    MEIUDIAN    CIRCLE 


i      " 


NATIONAL    OBSERVATORY WASHINGTON. 


[    100    ]  APPABENT     M    AND     DEC.    OBSEHTED    WITH    THE     MEBfDIAH    CIBCLC. 


NilTIONAL   UB3EHVAT0BV — WASHIN'GTOH.  [    101    ] 


[102] 


APPARENT    JR   AKD    DEC.    nsSESTED    WITB   THE    HERIDIAIT    CIRCLE. 


NATIONAL   OBBEftVATORY WASHINGTON^ 


[  la 


COR.  IN  M. 


-h 


10.04  + 
10.03 
9.99 

8.36 
8.16 
8.16 

8.15 
8.13 
7.13 

7.30 
7.30 
6.42  — 


+ 


6.41'+ 

6.41 

6.40 

6.40+ 


6.38  + 
6.37 


6.36i 
6.23 


6.21 


5.84 
5.83 

5.83 
5.63 
4.38 

4.38 

4.37 

4.37 
4.36 
4.36 

4.05 
4.02 

4.02 
4.53 


—  0 


ObjecU 


COR.  IN  DEC. 


// 


// 


—  0 


+  10.12—62    4.17 


0.20 
.29 
.27 

.30 
4.02 
0.23 

.25 
.24 
.42 

,27 

.20 

5.37 

0.23 
..S6 
.25 


.21 


6.38—        3.57 


0.24 
.24 

.22 

•30 


+        3.12 


0.52 
.33 

.38 
.47 
.32 

.52 

.37 

9.09 

0.88 
.48 
.41 

.38 
.5 

.27 
0.52 


+ 


+ 


+ 


+ 
+ 

+ 


0.05+  0  10,10 
2.66  1  8.07 
0.15       1    8.07 


2.58 
10.08, 
22.29. 


1  8.08 
1  7.95 
1     7.95 


Corrected 
Reading. 


// 


Zenith 
Point. 

360O69' 


9  44  28.67 

49  36  12.21 

13.07 

12.80  > 

15.65" 

13.93 


0.18+  0  7.101  6  .S6  33.97 
.02—  47.83320  41  7.851 
.00,  38.65326  42  55.10 

.00     16  54.04318    8  31.57 

.00       1     4.72313    6    9.02 

—  .17       0  15.63345  34  46.20 

.00  29.94333  48  57.60 

+  .20—      19.23.342  27  52.37 


.01—      27.38   23  40  52.68 


0.00  + 
2.43       1 
O.OOJ       1 

2.50,+  1 
0.02,— 

.08{ 

.20 


17.53 
21.57 
21.53 

21.30 
22.41 


.01 


—      82.91 
10.22 
2.75 


0.30 

2.77 

10.23 


22.73;+  1 

0.17;—  0 

.12 

.12 
.04 

•     • 

.04 
.11 
.10 


15 
52 


340 
21.41341 

12.35*348 

50.20319 

10.72  49 

10.71 

10.61 

10.61 
10.62 
10.45 

10.46| 
10.79,349 
49. 54*3 1 9 

36.07-328 
—      17.22343 


10.80,349 
36.33  3W8 


—16 

+  1 
1 
1 

1 
1 
1 


+      10.01 


.16  + 
.15  — 

.18 

.15 
.21 


,22 

0  o!oo—  0 


13.97 
14.99 


13 
345 


28.58333 


35.28328 
6.77  353 


52.57 
10.61 


297 
349 


39     1.23 
36  37.85 

38. 0 

38.2.5' 

16  15.111 

5    8.53 

49  33.77 

43  15.61 

36    7.49 

11.59 

8.01 

10.76 
10.95 
10.17 

7.75 
34  43.29 
47  53.76 

28  37.11 
41  28.04 


29  31.16 

4  35.96 

44  23.06 

28  25.66 
34  36.56 
48  52.15 

28  29.42 
19  12.34 

13  49.11 
34  27.06 


COR.  IN  JR.   Observed  Semi-diam. 


Semi-Diam. 


Hor. 


\  Sun  . 
Sun  , 


M.   8. 

1    4.66 


M.      8. 

1    4.91 


Vert. 


u 
60.30 


65.02 


62.91  3:^ 
67. 31!  9 


OBSERVED 


R.  A, 


DEa 


II 

8 


M.    8. 

48  45.07 


o    »     " 
+  48  38    7.62 


1    3  54.33  +  88  29  48.61 


5 
5 
1 


5  25.00   +  45  50    8.20 
24  12.42  I—    0  25  17.92 


REDUCTION 
TO  1850.0. 


R.  A. 


DEC. 


8. 


// 


+    9,92—33.65 


68.16+45,48 


69. 


19 


31  18.81  + 

32  34.46   — 
20    6.98  !— 


5  36  29.33 

2  57  52.32 

8    0  19.04 


9  37  11.55   +  24  28  18.14 

0  15.30  '+  12  42  29.54 
6    0.12   +  21  21  24.91 

1  3.68 


13 
14 

14 

64.7323 


10 
U 

8 

8 

8 

10 

10 
11 
11 


38  41.72 

48  44.76 

0  15.03 

54  17.07 
11  43.93 
41  17.38 


+  62  34  22.74 


11  45  47.98  +  51  32  31.29 


13  3  49.14  ;+  88  29  51.86 


54.98 


60.62 

.  , 

60.62 
55.47 


47  25.76 
8  43.03 

38  19.83 

47  12.17 


1  3  54.10 


+  19  9  45.17 
+  19  58  38.59 

+  27  43  3.83 

—  1  23  9.87 


5 
5 

5 
6 

7 

7 
8 
8 

9 

9 

10 

5 

7 

8 
5 


16  38.64 
28  27.99 

46  54.57 
13  43.25 
31  19.09 

35  58.78 
38  41.75 
48  44.15 

22  38.48 

37  11.88 

0  15.11 

46  54.67 
24  51.45 


+  88  29  44.05 


4-  28  28  17.81 

—  1  18  28.28 

+  7  22  11.63 
+  22  35  2.56 

+  28  23  15.43 
+  6  58  20.23 
+  48  38  7.33 

+  52  22  9.93 
+  24  28  20.83 
+  12  42  36.42 

+  7  22  8.05 
+  32  12  50.97 


1     3.32   —  23  52  32.26 
16  38.36  1+  28  28  10.»4 


11.80.  11.51 
8.18+24,49 
7.75'—  9.79 


26.32 
35.*i0 

36.04 
43.82 


6.88 
8.16 

7.14 
7.46 
5.91 

7.67 

10.11 

7.51 

8.46 
6.6O;     .     . 
7.04:     .     . 

7.16.-48.02 


49.02 


70.64+47.40 


6.67—41.57 
43.71 


6.39 
6.21 


—33.25 


70.80 


+47,56 


10.26 
8.24 


15.84 
23.96 


8.68!  16.84 
9.58+  4.95 
IM      .     . 

9.35-15.37 


7.74 
10.20 

9.78 
8.22 
7.53 


+ 


21 .55 
35.63 

42.12 

35.82 

—36.26 

8.75+16.86 
9.871—14.46 

6.04'+  5.47 
10.38+16.02 


1,9.    Through  clouds. 

4.     Unsteady.    Division  under  mic.  C  very  indistinct. 
11,  16.  18,  19,  20.     Unsteady.     11.    Blurred. 
15.     Blurred  and  very  dilTuse. 


NADIR  POINT. 


A. 


Mar. 

63"8 
63.2 
63.2 
63.1 
63.0 


B. 


8, 

61"5 
61.8 
62.0 
62.0 
61.4 


C. 


D, 


(M.) 


58"8 
57.4 

57.8 
57.1 

57.8 


Mea 


o 

179 

59"4  60"6 
59.0  60. S 
58.0  '60.2 
57.8  i60.(J 
58.8   60.2 


63.26   61.74   57. 6^^   58.60  60.3 


Mar. 
66.5 
66.2 
66.7 


66.47 


10, 
68.9 
67.8 
68.5 


68.40 


Mar. 

65.0 

65.2 

65. G 

65.1 

65.1 


65.20 


Mar. 
63.8 
61.6 
63.2 
62.7 
62.5 


62.76 


10, 

67.2 

68.2 

68.2 

67.6 

67.4 

67.72 


13, 

69.5 

68.1 

68.2 

67.8 

68.4 


68.40 


Mar. 
67.2 
68.2 

68.8 


68.07 


Mar. 
68.0 
66.2 
68.0 
67.4 


13, 
69.5 
69.5 
70.7 


U.6.  '  (M.)  1T»- 
60.9  62.0  '64.5 
60.4  I  60.5  63.7 
60.^     61.2  ,64.2 

60.60  61.2364.1 


Nisrht.    (M.) 


64.3 
64.2 
64.2 
64.5 
64.2 


62.1 
63.5 
63.2 
62.9 
62.3 


64.28   62.80 


170  i 

64.6 
65.2 
65.3 
65.0 
64.7 


23*.  7. 
61.7 
61.0 
61.8 
61.2 
6J_^ 

61.42 


Night. 
65.2 
65.6 
65.8 


69.80   65.53 


14, 

69.2 

69.0 

70.7 

69.4 


67.40 


Mnr. 
72.6 
73.2 
73.8 
73.0 
72.4 


69.57 


73.00 


Mar. 
67.9 
68.2 
67.8 
67.8 
67.1 


16, 

72.7 

72.1 

74.5 

72.4 

72.1 


Night. 
66.2 
66.0 
67.0 
66.2 


66.35 


(M.) 
^.3 
58.2 
59.1 
59.2 
59.4 


59.04 

(M.) 
65.0 
6'i.3 
67.2 


65.0 


179  i 

63.5 
62.2 
63.0 
62.7 
162.9 


62.9 

179  i 

66.7 
67.0 
68.1 


65.83 


(M.) 
67.2 
64.2 
65.0 
64.2 


65.15 


Night. 
62.6 
63.2 
64.2 
62.4 
62.2 


72.76 


17, 

68.8 

69.2 

68.5 

69.1 

68.1 


67.76   68.74 


62.92 


Noon. 
58.2 
58.2 
58.0 
58.7 
58.6 


Mar. 
58.8 
58.1 
58.4 
58.6 
58.3 


58.44 


20, 

59.2 

59.0 

59.3 

59.2 

59.1 


59.16 


Mar. 
58.4 
58.2 
58.8 
58.1 
58.5 


58.40 


20, 

Night. 

.')9.2 

50.0 

58.7 

50.0 

58.2 

49.8 

57.9 

49.7 

57.5 

48.8 

58.30 

49.66 

58.34 


2*. 

49.7 

48.4 

49.2 

49.0 

48.8 


49.02 


(M.) 
68.2 
67.8 
68.8 
67.4 
67.8 


68.00 


(M.) 

64.2 

64.1 

63.8 

64.2 

63.9 


64.04 


(M.) 
53.8 
53.7 
54.2 
53.9 
53.8 


53.88 


(M.) 
53.2 
53.3 
53.1 
.52.8 
52.7 


53.02  54.0 


67.3 


170  < 

67.6 
(;6.3 
67.6 
66.8 


67.1: 


179^ 

69.0 
h^.O 
70.3 
68.8 
68.6 


69.1 


1791 

64.71 
64.9; 
64.5 
64.9 
64.4! 


64.7: 


1791 

55.3 
54.8 
55.2 
55.1 
55.0 


55.1 


1791 

55.2 
55.0 
54.9 
54.6 
54.3 


I  ">i] 
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[    106    ]  APPARENT  JBl.    AND    D£C.    OBSEBVED    WITH    THE    MERIDIAN    CIRCLC. 


NATIONAL    OBSERVATORY WASHINGTON. 


[    107 


COR.  IN  M. 


COR.  IN  DEC. 


a.- 


2.11 
2.12 
2.14 


M.     8. 


+  0 


—  0 


2.14 
2.l5i— 
2.15  + 

•2.30  — 


3.30 


0.45'+ 
.5li 

1.58'— 

7.27' 
0.28" 
1.67 

0.42'— 

i+ 

.42i— 


n 

2.26 

9.44 

21.77 

0.03 
.00 
.03 

.01 


3.33+13  33.12: 


3.71 
3.71 

3.76 

3.80 
4.20 

4.32 
4.56 


4.93 


-  0 


4.94 


0.37+13 
5.911—18 

!+  0 
0.42:__ 

.42]      2 
.62; 

.40+  0 
.421+ 


0.00 

15.87 

0.03 

57.17 
52.39 
52.96 

37.28 

23.76 

0.11 

12.55 
45.64 


+ 


// 

14.17 
14.15 
14.15 


Corrected 
Reading. 


Zenith  1 
Point.  I. 

i 


OBSERVED 


REDUCTION 
TO  1860  0. 


R.  A. 


// 


33.^5 
32.19 
33.10 


0  19.63  341  4  57.62 
0  11.37  348  49  22.73 
15.44  307  23  37.43 


1 
1 


16  75307    2  10.14 


// 


H.     M.       8. 


53.98 


0  22.53 


336  37 


22.42336  37 
0  25.35  336  31 


11.55 
2 

47.87 


14    8  43.11 

14  38  20.42 

15  25  34.97 

15  41     3.86 

15  56  35.07 

16  15  27.42 


DEC. 


R.  A.   i    DEC 


O     '      n 


8. 


// 


+  19  58  42.89+    6.09;— 45.42 
+  27  43    8.00         5.84'    35.62 


—  13  42  37..30| 

—  14    4    4.59 


[1.55  ) 
>7.53i( 


7.64 

7.76 
8.11 


+  15  30 


34.48 
32.14 


1 


+  5  11.08 


—  0 


4.98 
4.99;  + 

5.01  — 

5.06 

5.07 

5.0s 
5.08 
5.09 


0.38!J:|^ 

.43;+  0 

3.51 

0.42,+ 
.29 
.26 


+ 


5.09  — 


.47 

.55 

11.32 

0.52^— 

+ 


15.54 

0.12 

21.88 

9.43 
2.23 
1.62 

10.60 
30.65 
32.29 

0.11 
12.55 
11.02 

0.08 
.23 
.36 

.32 
.45 


5.10+  1  59.56 


.05 
30. 
13.49 


5.35 

5.81 
5.»1 


—  0  14.63 


+ 


16.98+20 
0.38—11 


5.9:)-  .29+0 

5.97+  0  12.30+  0 


18.39 
40.90 

0.38 
0.79 


I 


+ 

+  1     6.23 
—  0  30.52 


6.351  52  35 
6.29 


328    9 
31.17327  37 


5S.48I 
63.20 
62.57! 

23.36!) 
22.08;  \ 


2  37  13.67 

61.6611  41  17.22  +  15  15  25.46  7.03—46.69 

I  I 

\     \    1    3  48.79+88  29  39.24  72.57+53.84 


61.43   1    3  37.07 


21.30,337  27    6.53; 


21.41337  26  53.76 
0  23.52337  18     1.71 


'! 


0  25.93;335  29  21.21 
—  0  23.39  337  18     1.03 


+  1     5.34 

5.34 
5.53 
5.54 


+ 


1    5.44 
0  29.85 


49  35  58.63 

59.33 
60.95 
61.57 


328  54 


30.52328  22 

21.30  338  15 
21.41  3:{8  14 


64.92 
8.42 

4.81 

9.81 
.57.05 


>  60.78    1    3  48.36 


60.78    1  10  55.79 


15.45  344  43  59.00 

23.663.37  17  59.39 

1  22.11304  35  22.09, 

2  17.12292  19  53.81 

0  16.99,343  21  46.35 
6.67353  19  19.75 


61 


—      10. .58 


12|+  1  14.04 

1  14.00 

3..33       1  13.94 

0.25       1  13.88 

3.44       1  13.85 

11.88       1  13.81 

27.83+  1  13.77 


349  29  40.27 


52 


15  21.34 
:^4.27 

25.57 
24.95 
22.84 

23.56 
23.95 


+  6  47  0.39 


2  46  46.65  +  16  20  37.96 


.  4 
.118 

1 00 

-  ** 

4 


27  9.34 
31  46.58 

57  8.83 
27  9.19 


16  11  39.53    9.87;  31.56 

4.97' 

8.79!  58.80 

9.88  31.58 


+  14  22  59.03 
16  11  38.85 


.52 


+  88  29  39.55       72.421    54.79 


+    7  31  55.08 


2 

3 

4 
6 
6 

7 
7 

7 


56  23.05 
38  24.45 

27  9.14 
38  25.08 
52  37.46 

11  0.02 
24  51.10 
31  18.39 


+  17    8  41.90' 

+  23  37  37.47.      10.36 


7  35  58.04 


+  16  11  37.86, 

—  16  31    0.18' 

—  28  46  28.46' 


40.05 


9.89|  31.60 
7.19!  8.71 
6.34+11.93 


+  22  15  24.08. 
+  32  12  57.48 


9.62—  8.21 


10.24 
8.26 


15.09 


+  28  23  18.00+    9.74—16.22 


8  15  18.38   +  88  50  58.50—140.52+40.85 


0  28.70  329  16  15.75' 

0  29.41  328  44  20.09 

1  20.10304  35  22. 8S 
0    6.51,353  19  21.50 


18 

6O.8OI  1 

I 

.     .!  6 
.     .    7 


31  :6.74 

14  35.35 

38  24.94 
24  51.23 


+    4.901 


+     7  54    2.01 


—  16  30  59.31         7.21+  8. 67 
+  32  12  59.91+  10.26—15.13 


NADIR  POINT. 


A. 


1"2 
0.8 
0.9 
1.3 
1.3 


B. 


C. 


D.    !Meai 


Apr.6,'Night. 


0"3 
0.9 
1.4 
0.9 
0.9 


1.10;    0.88 


I 


(M.); 


2"1  I 

2.0 

2.4 

2.1 

1.8 


I 

2"5  : 

2.8  i 
2.3  ' 

2.6  , 

2.7  i 


180  C 

i"5: 
1.6; 

1.7S 
1.6c 


2.2 
1.1 
0.9 
1.9 

1.8 


Apr.7, 
1.2 
0.3 
0.5 
0.9 
0.9 


2.08     2.58   1.66 


Noon. 
2.7 
1.8 
0.8 
1.9 
1.8 


(M.)  1800 
2.3  I  2.10 


1.0 
0.9 
1.8 
1.9 


1.05 
0.78 
1.62 
1.60 


1.58;    0.76.     1.80;     1.58    1.43 


Apr.8, 
62.8  ;  61.0 
62.0  I  60.9 
61.7  I  60.7 


61.5 
62.1 


60.4 
60.8 


4*. 2.  (M.)  170 1» 
60.3  61.5  61.40 
60.0  !  61.9  61.20 
59.7  ;  61.9  61.00 
59.0  61.2  ;61.53 
60.0     61.6   61. IS 


62.02;  60.76'  .59.80  61.6261.05 


61.9 
61.8 
61.5 
61.4 
60.9 
61.8 
61.0 
61.9 
61.4 
60.8 


Apr.9, 
I  60.0 
'  60.2 
59.8 
60.0 
59.0 
60.0 
59.3 
60.0 
59.5 
58.8 


61.44   59.66 


3.8 
2.0 
3.0 
2  *> 
2.5 


Apr.9, 
0.9 
0.9 
2.0 
0.8 
1.0 


M.5. 
61.2 
61.0 
60.4 
60.2 
60.0 
60.6 
60.0 
60.2 
60.0 
58.8 


60.24 


Nijjht. 
0.1 
0.0 
1.0 
0.0 
0.4 


2.041     1.12'    0.30 


\ 


62.0 
61.5 


Apr.  10! 
fiO.3 
60.2 


60.0 
59.0 


61.75   60.25!  59.50 

I 


(M.) 
62.4 
62.6 
61.3 
61.2 
61.3 
61.8 
61.5 
62.4 
61.9 
61.2 


I796I 

61.38 
61.40 
'60.75 
60.70 
,60.30 
61.05 
'60.45 
,61.12 
60.70 
59.90 


61.7660.78 


(M.) 
2.2 
1.0 
2.3 
2.4 
2.3 


1800 

1.68 
0.97 
2.08 
1.35 
1.55 


2.04i  1.53 


(M.) 
62.4 
61.0 


170  61 

61.18 
60.42 


61.70  60.80 


Object. 


COR  IN  JR. 


Semi-Diiim. 


Observed  Semi-Diam. 


Hor. 


M.       8. 

—  1     6.18 
+  0    0.39 


+ 
+ 


.39 
.39 


M.     t. 

1  4.78 
i  4.52 
i    5.12 


Vert. 


// 


16  0.84 
0    6.29 

16  0.75 
0    6.38 

15  58.64 


12.    Unsteady  ;  atmosphere  moist. 

27,  28.    Observation  of  Sun  between. 

28,  52.     Interrupted  by  clouds. 

31.     +0".ll  applied  for  defective  illumination. 

35.    Observed  witii  full  aperture  ;  too  bright  to  be  well  observed. 

45.    Observed  for  dec.  at  25ffi.  lOs. 


^^0^^^f^^^0^0^0^0^0^^»^^^*^*l^*^*^*^^ 


^^^ 


[    108    ]  APPARGhT    M    AND    DEC.    OBSERVED    WITH    THi:    HEXIDIAN    CIRCLE. 


RAIlOMAt   OBSESTATO&T — WA8HIKQTOH.  [    109 


[    110   ]  APPABENT    m    AND     DEC.    0B8EBTED   WITH    THE     HEBIDIA5 


NATIONAL    OBSERVATORY' — WASHINGTON. 


[Ill 


COR.  CN  JEi. 


Clock. 


8. 


Inst. 


M.      8. 


—  11.85-f        9.43 


11.86 
11.86 
11.87 

11.87 
11.88 
11.89 

11.89 
11.90 
11.90 

11.90 
11.93 
1K94 

11.94 
11.95 
11.95 

12.04 

12.24 


19.29 -f 
12.30 

12.39 
12.40 
12.42 

12.43 
12.45 


12.46 


12.48 
12.57 
12.58 

12.59 
12.59 


4- 


13.26  — 
13.91 

14.06; 
14. 07k 


Object. 


1  Sun. 
Son  . 
Moon 


COR.  IN  DEC. 


Inst. 


// 


0.45 
.45 
.51 

,29 
.31 
.29 

.29 
.30 
.29 


+  0 
+  0 


Object. 


// 


Corrected 
Reading. 


// 


Zenith 
Point. 


10.41+  1  15.74 
23.13  J  15.68i 
53.03H-  0  11.39! 


11 


47.69 

44.54 

10  56.12 


H- 


0.00—      20.66340  16  12.61 

.08;  19.94!341    5    6.70 

45.20  11.52348  49  35.05 


4- 


34.02—  4 

0.41  —  0 

.85  + 

6.16 

0.62 

.57 

.40 

.40 

5.27 
0.74 

.49 

.41 

6.39 

0.42 
.27 


0.00 
.06 
.20 

2.61 

0.05 

.17 

16.80 
0.10 


J 


// 


1.26 


1  20.95305  42  11.92 
1  4.05'312  17  22.68 
1  16.17307  23  42.05 


1  17.06307  2  21.25 
1  12.5]|308  46  33.34 
1  14.25:308    6  56.64 

1  14.43308  2  41.22 
0  28.81I333  46  51.51 


.08;+      13.12 


+      21.99 


0.44 
1.61 
0.41 

.35 


.39+ 


13.24+      21.99 


+14 
—17 
+14 

—17 
+  0 


+ 
+ 


.07 
.01 
.05 

28.21 
28.16 
28.11 

29.55 

0.06 

.09 


12  36  46.00 


—  1  41.01,300    0  51.02 
0    0.26359  44  55.45 

5.861354  17  33.91 

24.29333  11  10.69 
24.871332  39  13.72 
23.61*333  31  30.72 

24.18'332  59  32.33 

—  22.971337  18    1.62 


So. 


96 


+        6.11 


.15—      14.33 
.21 


+  0 

+ 

+ 

+ 
—  0 

+ 


.18 

.11 
.18 


10.47 
2.71 
0.05 

2.14 

9.25 

21.42 

0.08 
.00 
.04 

.15 
.09 

•  • 

10..53 
2.71 
0.01 

2.24 
9.46 


0.45 
4.06+14  13.26 

0.57 
.41 


6  56  28.91 


345  34  45.82 
27.451333  48  56.23 
17.65342  27  56.10 


2.61 


24.301336 
1  42.39298 
•     •     •    • 

+  1  13  13  52 
1  13.14 
1  13.15 

1  13.16 

1  13.16 

+  1  13.18 

—  0  19.24  341 

0.25359 

26.75334 


41.38 
—      30.98 

•  • 

+  1  17.48 
1  17.49 
1  17.43 

1  17.38 
1  17.38 


323 
331 


31  51.23 
33  6.50 

• 

36  45.35 
44.60 
46.60 

46.12 
45.73 
45.48 

5  7.40 
44  57.67 
44  47.59 

55  18.27 
21  3.88 


52  36  46.41 
46.02 
43.96 

43.89 
45.14 


+16  20.28324    1  59.24 


>0.72 


COR.  IN  M. 


Semi-Diam. 


M.      8. 


Observed  Semi-Diam. 


Hor. 


M.  8. 

1  5.37 

1  5.38 

1  0.90 


Vert. 


// 


15  58.47 
15  59.19 


OBSERVED 


R.  A. 


DEC. 


U.     M.       S. 


13  41  32.92 

13  47  26.32 

14  8  43.25 
14  38  20.44 

14  42  27.91 

15  8  49.37 
15  25  35.29 

15  41  4.00 

15  59  9.31 

16  9  19.67 

16  9  29.08 

17  27  51.95 

17  53  4.75 

18  4  38.70 
18  31  46.93 
18  44  27.01 


if 


+  50    4  34.11 

+  19    9  50.60 

+  19  58  44.69 

+  27  43  13.04 

—  15  24  10.09 

—  8  48  59.33 

—  13  42  39.96 

—  14    4    0.76 

—  12  19  48.67 
|—  12  59  25.37 

i—  13    3  40.79 

+  12  40  29.50 

+  51  30  23.99 

U  21    5  30.99 

j+  38  38  33.44 

+  33  11  11.90 


1  55  16.10  +  11  48  50.50 


1  59    0.15 

4  27    9.36 

5  5  24.41 

9  37  11.12 

10  0  14.92 

11  5  59.12 

11  41  17.19 

12  26  24.22 


13    3  48.12 


14    8  43.34 
18  31  47.27 

18  58  24.41 

19  17  48.46 
19  39    0.68 


13    3  47.34 


+  12    9    8.14 

+  16  11  38.26 
+  45  50    5.55 

+  24  28  22.46 
+  12  42  32.87 
+  21  21  32.74 

+  15  25  27.87 
—  22  33  16.86 


+  88  29  37.72 


14    8  43.28 
11    3  29.13 

18  44  27.00 
18  58  24.52 


+  17  58  44.04 
+  38  38  34.31 
+  13  38  24.23 

+  2  48  54.91 
+  10  14  40.52 


+  88  29  36.39 


+    2  55  37.77 


REDUCTION 
TO  1860.0. 


R.  A. 


8. 


+    4.84 

6.30 
5.95 
5.64 

7.20 
7.09 
7.35 

7.44 

7.45 
7.53 


DEC. 


r* 


—48.40 

45.51 
47.61 
38.50 

39.33 
35.63 
34.02. 

31.84 
28.77 
27.33 


7.53  27.15 
6.42—  6.29 
2.49|+  6.51 


8.65—  6.80 
4.55+15.91 


5.13 


10.02 
12.75 

8.67 
7.90 
7.66 

7.12 
6.70 


69.89 


5.93 
4.49 
6.69 

7.53 
7.17 


17.24 


31.77 
+15.09 

—38.78 
38.06 
47.97 

48.25 
—43.27 


+58.92 


—47.92 

+15.58 

15.65 

17.36 
24.20 


69.46+59.49 


5.92i 


4.99 
.+    6.61! 

I  i 


NAPIR  POINT. 


A. 


B. 


61"6 
62.4 
61.4 
61.7 
61.5 


Apr  20 

59"5 
60.9 
60.2 
60.5 
6u.l 


C. 


Night. 

59"8 
61.2 
60.1 
60.5 
60.0 


61.72  60.24  60.32 


60.9 
61.2 
60.7 
61.5 
61.0 


Apr  21 

60.4 
61.1 
60.8 
60.9 
61.0 


61*06  60.84 


60.2 
60.9 
60.3 
60.0 
59.7 


62.5 
62.6 
62.2 
62.0 
62.5 


62.36 


60.9 
60.9 
61.7 
61.6 
60.8 


61.18 


61.2 
61.8 
62.2 
61.6 
62.4 


60.22] 


Apr  22 

62.0 
61.8 
61.2 
61.4 
62.0 


61.68 


Apr  25 

60.2 
59.0 
60.2 
60.2 
59.7 


59.86 


Apr  26 

61.0 
60.4 
60.5 
61.3 
61.7 


61.84 


61.2 
61.0 
60.8 
61.2 
61.0 


61.04 


60.98 


Apr  27 

59.6 
60.1 
59.8 
60.4 
60.3 


63.2 
62.5 
62.8 
62.5 
63.0 


62.80 


59.6 
59.0 
60.2 
60.3 
59.5 


59.72 


2A.5 

61.0 
61.3 
61.5 
61.4 
62.2 


61.48 


63.2 
63.2 
62.4 
63.6 
63.1 


60.04  63.10 


16.    ObsM  for  dec.  after  passing  wire  VII. 
18,51.    Observation  not  good.    51.   Very  unsteady. 
40,  49.    Unsteady.     40.    Obs*n  of  dec.  not  good. 
45.     Very  unsteady. 


D.     Mee 


(M.) 

62''2 
63.2 
62.3 
63.0 
63.1 


62.76 


(M.) 

61.9 
61.9 
61.4 
61.9 
61.5 


61.72 


o 
179  ( 

60"7l 
61.9 
61.0 
61.4 
61.1 

61.2 

1791 

60.8 
61.2 
60.8 
61.0 
60.8 

60. 9< 


(M.) 

63.2 
63.8 
64.0 
63.3 
63.8 


1791 

62.7; 
62.6 
62.5 
62.31 
62.8; 


63.6262.6! 


62.2 
61.5 
62.3 
6S.4 
62.2 


179i 

60.7: 
60.11 
61.11 
61.1! 
60.5^ 


62.12 

(M.) 

62.8 
62.8 
62.4 
63.5 
63.8 


60. 7; 


63.06 


179( 

61.51 
61.51 
61.61 
61.9 
62.5! 

61.1 


(M.) 

63.5 
64.2 
63.2 
64.2 
63.8 


179  < 

61.81 
62. 1; 
61.51 
62.3i 
62.0^ 


63.78 


61.91 


^^^^^^^^^^^>^^^^^ 
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[    112   ]  Al-PARENT  JR  ADD   DEC.    OBSKBTKD  fflTfi   TflB   MERIDIAH   CIRCLE. 


BATIOSAL    0B8ERTAT0HY — WABHIHOTOIT.  *  [   H; 


t     m    (  APPlKENT  JR  AND   DEC.   OBBEKVED   WITB   THE  JlESIDI&H   CIRCLE. 


NATIONAL   OBSERVATOBT WASHINGTON. 


[    llfi 


COR.  IN  JR. 

COR.  IN  DEC. 

Corrected 
Reading. 

Zenith 
Point. 

ORSF.RVED 

REDUCTION 
TO  1860.0. 

NADIR  POINT. 

Clock. 

Inst. 

Inst. 

Object. 

OOO' 

R.  A. 

DEC. 

R.  A. 

DEC. 

A. 

B. 

C. 

D. 

Mea 

8. 

0l*         B« 

/     // 

r       // 

O     1     II 

II 

H.     M.    8. 

O       '          II 

8. 

// 

o 

-  18.71- 

-  0  35.58- 

■f  0    0.01- 

-  0  19.79: 

Ul    5  13.59 

13  47  26.23 

•          •          •          ■ 

4-  6.27 

May 

17 

(M.') 

180 

18.72 
18.73 

0.58 
0.60 

•  •          • 

•  •          * 

•  •          • 

•  •          • 

.... 
.... 

14    8  43.30  - 
14  38  20.82 

4-  19  58  47.73 
.... 

5.88- 
5.51 

-51.88 

6"2 
6.2 

4"4 
4.5 

5"8 
5.8 

6"8 
6.5 

5"8 
5.7 

16.73 

6.23 

•          •          • 

•          •          • 

.... 

14  42  28.16 

.... 

6.90 

5.5 

4.2 

4.3       6.5 

5.1 

18.73 

0.53 

•          •          • 

•          •           • 

.... 

15    8  49.73 

.... 

6.83 

4.9 

3.9 

3.7       6.5 

4.7 

18.73 

6.77 
11.57 

•          •          • 

—          .00 

12.05 
0  36.50 

348  20  20.28 
328    1    2.51 

5.ii 

15  28  15.07 
15  36  46.26 

4-  27  13  54.42 
4-    6  54  36.65 

5.18 
6.23 

35.58 
32.70 

4.4 

3.2 

3.5       5.5 

4.1 

18.73 

5  44 

4  04 

4  62'     6  36 

5  1 

18.74 

6.16 
34.27 

-1-          .01 
—  4    2.39 

1  14.24  308    6  59.85 

16    9  19.77 
16    9  29.49 

—  12  59  26.01 

—  13    3  47.60 

7.10 
7.11 

27.64 
—27.62 

18.74 

—  1  14.43 

308    3  52.69 

i             i            1 

18.77 

0.92 

0.01 

4-  0  13.14 

12  36  52.61 

17  53    5.88 

4-  51  30  26.75 

1.73 

4-  0.02 

May 

17 

3/*.7 

(M.) 

180 

18.77 

.55 

... 

... 

.1       .     . 

18    4  39.34           .     .     .     . 

7.96 

1.9 

1.0 

0.5 

1.2 

1.1 

18.78 

.71 

.00 

—        0.35 

359  45    6.50 

•            • 

18  31  47.67 

4-  38  38  40.64 

3.81 

10.39 

2.1 

2.2       1.8  ! 

2.2 

2.0 

18.78 

.65 

.00 

5.87 

354  17  43.45 

•            • 

18  44  28.40 

4-  33  11  17.59 

4.40 

12.16 

2.0 

2.0 

0.7 

1.9 

1.6 

18.79 

.56 

.00 

27.71 

334  44  52.84 

•          • 

18  58  24.77 

4-  13  38  26.98 

5.97 

11.84 

2.4 

1.0 

0.5 

2.0 

1.4 

18.80 

.55 
.55 

•            •            • 

.00 

•          • 

34.57 

•          •          •          • 

•          • 

19  39    0.95 
19  43  20.90 

•          •          •          • 

4-    8  28    8.98 

6.49 
6.71 

■4-22.11 

2.2 

1.9 

1.4 

2.7 

2.0 

18.80 

329  34  34.84       .     . 

2.12 

1.62     0.98 

2.00 

1.6 

12.22 
—        0.58 

4-14  27.73 
—17  18.97 

10.92 
17.44 

.340  40    9.33  \    ,  ^ 
340    8  22.11  5    ^'^ 

3  35  12.73 

4-  19  17  53.29 

! 

18. M 

1 

19.25 

-h        1.35 

0    0.18 

20.69 

.340  16  19.28 

13  47  26.55 

4-  19    9  56.85 

6.28 

—49.80 

May 

18 

Ah. 

(M.) 

180 

19.27 

—        0.60 

.16 

—      11.47 

348  49  42.04        .     . 

14  38  21.09 

4-  27  43  19.61 

5.51 

—44.23 

0.8 

0.7 

1.5 

2.0 

l.S 

19.29 

0.53 

•          •          • 

... 

.... 

•          • 

15    8  50.19 

.... 

6.83 

1.3 
0.9 
1.5 

1.0 

0.8 

1.2 
* 

1.5 
0.5 
1.4 

2.5 
2.0 
2.9 

1.5 
l.C 
1.7 

3.28 
11.49 

4-  1    6.96 
1     6.92 

4-  1    6.88 

49  35  52.98 
54.90 

52.88 

19.55 

io  46.68 

1.45 

1    4    1.52 

-H  88  29  31.16 

58.12 

4-65.33 

1.12 

0.92 

1.23 

2.35 

1.4 

•          • 

•     •     . 

—      24.65 

« 

19.66 

—  0    0.58 

+14  28.24 
—17  18.97 

—  0  16.73 
17.23 

340  53  34.31  ) 
340  21  46.50  \ 

3  39    9.78 

4-  19  31  18.29 

May 

18 

13A. 

(M.) 

179 

19.72 

.60 

+        0.09 

18.62  346  27  14.59 

•          • 

6  15    1.86 

4-  25  20  52.43 

61.2 
60.9 
61  2 

58.9 
59.2 
59  6 

60.5 
60.0 
61.0 

62.4 
62  ^ 

60. 1 
60  ( 

19.83 

.56 

-f-          .21 

17. 90 1342  27  54.93 

0.76 

11    5  59.38 

4-  21  21  33.42 

7.98 

—50.67 

62.0 

60. £ 

19.85 

.57 

—          .12 

24.73 

336  31  49.25 

a            . 

11  41  16.94 

4-  15  25  27.74 

7.37 

50.90 

61.0 

60.4 

61.2 

61.8 

60.] 

19.87 
20.83 

20.87 
20.88 

14.85 
0.58 

.60 
•     • 

+U  28.11 
—17  16.25 

+  0    0.02 
—      11.40 

16.07 
16.57 

11.62 
11.62 

34i  19  26.96 
340  47  42.10 

346  25  28.21 
346  25  16.79 

1    5.15 

!•  • 

12  48  53.64 

3  47    8.24 

6  25  25.14 

•     .     •     . 
4-  19  57    8.41 

4-  25  18  56.38 

6.50 

60.9 

59.6 

60.2 

61.5 

60.: 

60. 9D 

59.54 

60.58 

62.00 

60."; 

May 

20 

4A. 

(M.) 

180 

20.88 

.54 

... 

•     • 

.     •     •     . 

■        . 

6  38  34.42 

.... 

7.77 

5.8 

6.2 

7.3 

8.9 

7.( 

20.95 

—          .57 

—        0.07 

—  0  24.38 

336  31  52.87 

5.15 

11  41  16.80 

4-  15  25  26.96 

7.39 

—51.09 

5.2 

5.7 

5.4 

6.4 

5.( 

•          • 

.     . 

4-      23.26 

4-  1  13.76 

52  36  56.57 

!          •       • 

5.0 

4.3 

5.2 

6.2 

5.] 

•          • 

.     . 

10.40 

1  13.77 

54.72 

•       . 

4.8 

4.2 

4.2 

5.2 

4.< 

20.97 

-h      22.01 

•         • 

+        2.67 

1  13.77 

57.79 

4.0 

4.0 

4.1 

5.1 

4.: 

•     . 

—        0.04 

1  13.78 

52.24 

r    •     • 

13    4    5.11 

4-  88  29  31.89 

57.34 

4-65.82 

4.96 

4.88!    5.28 

6.36 

5.: 

•     . 

•          • 

4-        2.20 
9.27 

1  13.79 
1  13.79 

51.69 
1              52.61 

1 

.     . 

•          • 

21.66 

1  13.81 

52.47 

i       .     . 

May 

20 

lU. 

(M.) 

180 

20.98'            0.8S 

0.11 

4-  0  11.22'  11  11    6.89  '     .     . 

13  41  32.31 

4-  50    4  40.98 

t         5.02 

—56.39 

4.5 

4.0 

5.5 

6.0 

5.( 

20.98 

.58'-f-          .01 

—      20.33  340  16  17.85        .     . 

13  47  26.18 

4-  19    9  51.94 

6.29 

50.28 

5.8 

5.6 

6.8 

6.5 

6.] 
4.S 

20.99 

.58i—          .03 

19.43;341     5  18.161       .      . 

14    8  43.39 

4-  19  58  52.25 

►         5.88 

52.55 

4.5 

3.0 

5.8  1     4.0 

20.99 
21    19 

.59'—          .16 

11.21348  49  46.56        .     . 
15.82  341  31  49.00  >    «  g- 

14  38  20.72 
3  51    8.46 

4-  27  43  20.65 
4-20    9  31.47 

►         5.51 

44.88 

5.0 

4.5 

4.4 

o.u 

5.^ 

i;fi 

,4-14  28.10 

4.92 

4.30 

'     5.64 

■    5.76 

5.] 

-dl.iy                -—..n  17.22 

16.31 

341     U     '6.Vd 

^ 

1      20.64             1.24       0    0.00 

24.41 

23  40  54.171       .     . 

10  54  15.51 

4-  62  34  34.78 
4-  21  21  34.34 

1         9.23 

62.19 

May 

21 

Ah. 

(M.) 

180 

'-  20.64-  0    0.58-1-  0    0.14 

—  0  17.61342  27  53.63        .     . 

11     5  59.51 

\  4-  8.06 

-51.19 

3.8 

3.5  1     3.3 

3.9 

3.( 

1                ; 

1 

1 

4.0 
3.8 

3.0 
3.0 

3.1 
3.0 

3.6 
3.7 

3.^ 

-    — — 

3.: 

COR  IN  R. 

Observed  Semi-Diam. 

4.7 

4.2 

4.0 

4.6 

4.; 

.     Object. 

5,  11,  12.   Very  unsteady. 
23.  liivisions  under  mic.  C.  very  indistinc 
26.  Beat  of  the  clock  not  heard  well,  throi 
masons  at  work. 

t. 

Ligh  noise  of 

4.9 

4.2 
3.58 

4.2 

4.9 

4.i 

Semi-Diam. 

Hor. 

Vert. 

4.24 

3.52 

4.14 

3.i 

Sun  . 
Sun  .      . 
Venus    . 
Sun  . 
Venus    . 
Sun 

M.      s. 

•                 • 

-H  6    0.51 
-f-  6    0.51 

M.     8. 

1     8.12 
1     7.53 

1      // 

15  53.61 
15  53.85 

May 

60.4 

58.8 

24 

59.0 
57.3 

10^.5 

58.2 
57.0 

(M.) 

60.5 
59.5 

180 

59. i 

58.: 

1     7.58 
1     7.50 

15  52.43 

0    5.71 

15  52.90 

36.  Very  faint.     Through  clouds. 

59.2 
59.1 
59.0 

58.1 
58.0 
57.9 

57.9 
57.6 
57.5 

59.8 
59.0 
58.9 

.58.' 

58.^ 

58.: 

59.30 

58.06 

57.64 

59.54 

58. ( 

APPABENT  A   AND   DEC.    OfiSS&TED   WITH  TBB   MEKIDtAN   CIKCLE. 


HATIONAI.   OBSEBVATORY — WABHINOTOK.  [    11' 


[    118  ]  ATTAntUT  M  AKb   DKC.   OBSCftTlD  WtTH  TtlC  ifiaiDlAn   CIHCLC. 


NATIONAL  OBSfilYATORT — WASHrVOTOV. 


[119] 


u2 
S 

i« 

0 


51 


COR.  IN  JEi. 


Clock. 


1 
2 
3 

4 
5 
6 

7 
8 
9 

llO 
11 
13 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 

S4 

25 
26 
27 

28 
29 
30 

31 
32 
33 

34 

35 
36 

37 
38 
39 

40 
41 
43 

43 
44 
45 

46 

47 
48 

49 
50 


8. 


24.7$ 

24.86 
24.86 
24.86 

25.69 
25.69 
25.701 


Inst. 


35.72' 

25. 

26.80{ 


73+ 


26.81 
26.82i 


26.87 


B. 


0    0.58 

.55 
.55 
.$4 

.96 

.74 
.74 

.78 

5.40 

36.98 

0.74 
.74 


26.89 
26.89 
S6.91 

26.9S 
26.93 
96.93 

26.94 
26.94 
26.94 


28.091 

28. 

28. 


14I-. 


28.17 


28.19 


16+ 


28.20 
28.20 

28.31 

28.32J— 

28.32  + 

28.58  — 


^29.58 


COR.  IN  DEC. 


Inst. 


+  0 


9.47 
21. 


96  + 


+      22.02 


0.96 
.74 
.76 

2.63 

0.76 

.74 

2.86 

0.74 

.76 

.75 

.74 

10.99 


99.02 


+ 

+ 


0.02 
.01 

.03 


.00 


.00 
23.15 

10.40 
2.66 
0.01 

2.29 

9.43 

21.92 

0.00 
.00 
.03 

.00 
.00 
.01 


Object. 


// 


+  X 
1 


12.33 
12.35 


—  0 
0 

—  1 


Corrected 
Heading. 


// 


52  36  37.12 
36.78 


Zenith 
Point. 

00  0* 


Id. 86 340  16  31.01 
19.02341    5  24.59 

1.11312  17  36.17 


+  0  24.47 


+14 
—17 
—  0 

+ 


.00 
.00 

28.18 

10.92 

0.20 


—        0.74 


.76 
4.60 

0.75 

.75 

3.40 
6.75 


0.75 
11.74 


92.97 
10.33 

2.60 
0.05 
2.22 

9.33 

21.66 

+        0.11 

—        0.09 


—  0 
+  1 

1 
1 
1 

1 
1 
+  1 

—  0 


1 
0 


24.30 
13.56 

13.60 
13.66 
13.70 

13.75 
13.85 
13.94 

11.24 
19.49 
11.26 


23  41    4.59 


336  32    1.32 
52  37    1.13 

3.02 
3.52 
2.96 

3.21 
3.60 
3.26 

11  11  18.75 
341  5  24.48 
348  49  52.75 


2.92312  17  35.30 


11.79 
36.27 


1 
0 


32.26 
51.85317 


12.97 
13.45 


348  20  34.08 
328    1  12.86 


301  43  35.36 
48  45.75 


—      24.22336  32    1.20 


+  1 
1 

1 
1 
1 

1 

+  1 
—  0 


13.12 
13.21 

13.27 
13.33 
13.36 

13.41 
13.44 
20.95 


—  0  19.42 


344  45  42.57 
344  14    2.98 


J 


52  37    5.16 
3.59 

3.65 
2.60 
4.21 

3.06 
3.83 

340  16  30.43 

341  5  24.71 


// 


9.27 


8.69 


9.01 
9.34 


OBSERVED 


R.  A. 


DEC. 


// 


H.    M.      i. 


14    8  43.11 

19  39  1.78 
19  43  21.58 
19  47  50.60 


13  41  32.28. 

13  47  26.23+  19  10  0.99 

14  8  42.93 


^^^*^^^^^^^^^^^^^*^*i^»^*^*^m0^^m0m0m^m^^0^ 


REDUCTION 
TO  1860.0 


R.  A. 


15  8  49.79 
15  28  15.15 

10  54  14.62 

11  5  59.17 
11  41  16.54 


+  19  58  54.57 
—  8  48  53.85 

+  62'34*35!l5 
+  'l5*25*3l!88 


13  4  27.24+  88  99  96.49 


13  41  31.96+  50  4  49.31 


14  8  43.31 


+  19  58  55.04 


14  38  20.33+  27  43  23.31 


15  8  49.77 
15  28  15.27 
15  36  46.73 

15  49  41.43 

15  .56  36.21 

16  6  23.06 

5  41  46.65 

11  41  16.58 

12  96  23.63 


13  4  27.04 


—  8  48  54.14 
+  27  14  4.64 
+  6  54  43.41 

—  19 '92*54  .'08 

—  3  17  43.69 

+  23  23  93.01 
+  15  95  31.11 


8. 


—    5.99 

5.85 
6.07 
6.15 

5.41 
6.44 
6.01 

6.75 

5.15 

11.04 

8.34 

7.70 


DEC. 


NADIR  POINT. 


A. 


// 


38.17 


—53.81 
56.30 

37.64 
69.26 

^53.25 


+  69.07 


+ 


5.50 
6.03 
5.62 

6.76 
5.151 
6.12 

10.04 
7.14 
6.44 


+  88  29  26.36 


13  47  26.10+  19  10    0.34 
+  19  58  54.62 


14  38  20.56 
14  42  27.88 

5  58  24.87 
7  31  17.83 
7  35  57.21 

6  6  43.98 


7.72 

7.16 


-61.65 
56.57 
50.08 

37.75 
42.30 
36.82 

29.80 
30.83 


June 

10"9 

10.4 

9.8 

9.4 

10.0 


B. 


C. 


10.10 


June 

10.0 
9.7 
9.4 
9.2 
9.4 


11» 

9"2 
9.0 
9.4 
8.5 
9.0 


9.02 


13, 

8.4 
9.4 
8.0 
8.5 
8.9 


D. 


10"5 
10.2 
10.0 
9.3 
10.5 


(M.) 


Mean. 


o 
180  0 


11"2  10"45 
10.5   10.09 


10.10 


9.54     8.64 


June 

9.9 

8.5 
8.6 
9.1 
9.0 


—53.38 


8.88 


June 

8.8 
8.8 
8.8 
9.0 
9.1 


15, 

8.4 
8.0 
8.9 
8.2 
8.8 


8.32 


8.90 


37.14 


6.48 

5^53 
6.99 


8.96 
10.54 

+    8.95 


+69.18 


—54.32 
56.85 


Object. 


Sun 
Sun 
Sun 


COR.  IN  M. 


Semi-Dtam. 


M.      S. 


Observed  Semi-diam. 


Hor. 


M.  8. 

1  8.89 

1  9.07 

1  8.88 


^^***^<^^*^ 


Vert. 


June 

10.0 
9.8 
9.4 
9.4 
9.5 

9.62 


17. 

9.9 
9.4 

8.5 
8.8 
9.1 


9.7 
10.0 
9.9 
9.1 
9.6 


10.9 

10.0 

9.8 


10.34 


9.50 
9.30 
9.83 


9.59 


8.5 

8.9 
8.1 
8.8 
8.9 


8.36 


9.00 


17, 

9.3 
8.9 

8.8 
8.6 

8.7 


June 

9.8 
8.8 
9.8 
9.7 
9.6 


9.54 


8.86 


21, 

9.9 
8.9 
9.5 
9.2 
9.2 


eh. 

8.9 
8.8 
8.5 
9.1 
9.0 


9.89 


(M.) 

180  0 

9.5 

9.40 

9.4 

9.63 

9.4 

9.00 

9.0 

8.95 

9.5 

9.35 

9.36 


(M.) 

9.8 
9.5 
8.7 
9.0 
9.1 


9.99 


8.86 


llh. 

9.8 
9.9 

8.7 
8.7 
8.8 


9.16 


(M.) 

9.5 
8.9 
9.9 
9.4 
9.5 


9.97 


1800 

8.98 
8.55 
8.40 

8.77 
8.78 


8.70 


9.30 


180  0 

9.10 
8.98 
8.76 
9.08 
9.18 


9.09 


(M.) 

9.9 
9.4 
9.8 
9.9 
9.3 


9.52 


15  51.72 


11,34.    Very  faint.     11.    Clouded. 
45.    Poor  observation. 


June 

33.4 
32.9 
32.4 
31.9 
31.3 


32.31 


June 

10.1 
9.1 
7.5 

8.93 


9.34 


9.8 
8.9 
9.4 
9.8 
9.0 


9.38 


21, 

33.8 
32.8 
32.1 
31.5 
32.0 


32.44 


24. 

9.7 
9.2 
9.0 

9.30 


31.4 
32.2 
31.7 
32.1 
31.7 


31.82 


8.8 
8.4 
8.3 

"Ooi 


(M.) 

9.0 
8.5 
9.2 
9.4 
9.0 


180  0 

9.75 
9.50 
9.18 
8.98 
9.07 


9.30 


" 


9.09 


(M.) 

35.9 
34.7 
34.0 
33.9 
34.5 


34.60 


(M.) 

9.8 
9.1 
9.4 

"97431 


i*^^*»»*» 


180  0 

9.63 
8.78 
9.48 
9.53 
9.99 

9.33 


179  6Q 

33.63 
33.15 
39.55 
39.35 
39.38 


39.89 


1800 

9.60 
8.98 
8.55 

95.0 


[    120    ]  APPABENT  JR   AlfD    DEC.    OBSESTED   WITH   THE   MEBIDIAM    CIRCLE. 


HATIOSAL   OBSERTATOBT — VABRtirOTOIf. 


[ISl] 


COB.  IN  &. 

COB.  IN  DEC. 

Corrected 
Reading. 

Zenith 
PoinL 

OBSEBVED 

REDUCTION 
TO  ISM.O. 

NADIB  POINT. 

1 

Oodc. 

Inal. 

iDlt. 

Object. 

QO  ff 

R.  A. 

DEC. 

R.  A. 

DEC. 

A. 

B. 

C. 

D. 

Mean. 

B. 

m     *. 

,     „ 

.     1, 

o    ■     " 

H.     N.     B. 

o    .     " 

g 

,, 

June 

26, 

(M.) 

O     • 

28.73 

-o'   0.74 

—  0    0.63 

—  0  n.47 

342  2S    5.52 

9.08 

U    5  58.66 

+  21  31  35.69 

+    8.44 

-52.98 

180  0 

28.71 

.7* 

.16 

24.001336  33     1.76 

11  41  16.61 

+  15  25  31.93 

7.80 

53.80 

7"9 

6"9 

7"9 

7"3 

7"48 

28.71 

.7* 

.07 

19.14 

341     5  25.86 

14    8  43.05 

+  19  58  55. 03 

6.11 

57.74 

7.8 
7.8 
7.5 

8.0 
8.3 
7.9 

8.1 
8.5 
8.0 

7.2 
8.1 
8.5 

7.78 
8.15 
7.98 

98.03 

+      23.02 

7.8. 

13    4  39.86 

29.66 

7.6 

7.9 

8.1 

8.2 

7.95 

'  7 

7.72 

7.78 

8.12 

7.84 

7.87 

6.80 

38.37 

5.23.    44.4.1 

July 

3. 

(M.) 

L800 

+    6.15     38.24 

-    9.36 

7.9 

8.3 

8.2 

8.4 

8.18 

+    7.13J 

7.2 

7.5 

7.5 

7.9 

7.52 

6.40.    31.83 

7.0 

7.0 

7.7 
7.5 

8.3 
8.1 

8.4 
7.5 

7.85 
7.53 

7!4; 
5.31 

6.5 

7.0 

7.4 

8.0 

7.22 

7.13 

7.58 

7.90 

8.04 

7.67 

5.39 
1.25 

22.52 

3.07 

July 

4, 

CM.) 

1800 

3.61 

-  1.38 

5.18 
5.91 

5.47 

+  1.57 
5.89 
10.85 

10.2 

10.3 

11.4 

11.5 

10.85 

11.0 

10.8 

11.5 

10.9 

11.05 

9.8 

10.5 

II  .0 

10.8 

10.59 

9.4 

10.8 

11.0 

11.0 

10.55 

5.67 
+    6.79 

13.57 
+  14.52 

9.3 

10.7 

10.3 

9.9 

10.05 

-     1.65 

-59.08 

9.94 

10.62 

11.04 

10.82 

10.68 

+    6.85 

38.83 

5.29 

45.83 

6.19 

39.30 

7.16 

39.99 

July 

13, 

(M.) 

I8O0 

6.46 

-33.52 

7.44 

7.4 

7.3 

8.2 

8.3 

7.80 

5.46 
5.73 

6.77 

7.3 

8.0 

8.6 

8.7 

8.13 

+10.97 
14.43 

7.3 
7.0 

8.0 
7.4 

8.4 
8.5 

8.4 
8.3 

8.04 

7.80 

4.57 

33.50 

7.2 

7.6 

8.3 

8.0 

7.75 

6.49 

+34.56 

7.33 

7.66     8.38 

8.34 

7.90 

1.29 

3.06 

3.59 

11.93 

+25.23 

6.34 

-S9.53 

July 

14. 

[Mu.) 

1800 

5.94 

54.05 

7.2 

6.1 

8.1 

10.6 

8.00 

5.34 

8.1 

8.0 

8.6 

10.5 

8.80 

3.05 

7.H 

9.0 

8.9 

8.8 

10.9 

9.40 

5.10 

—  0.71 

8.5 

7.5 

8.0 

10.0 

8.50 

5.80 
■h    5.35 

8.5 

8.6     10.0 

11.0 

9.53 

8.36 

7.82J    8.70 

10.60 

8.85 

uor  obsersation. 

ady. 

[  1S3  ]  APPABENT  A  ASO   DSC.   OBSBRTXD   WITB  TBI   MKUDIAH   CISCLE. 
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S 
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[  134  1  appasent  a  and  dec.  OBIXKTED  WITB  TSE  UeridIan  CtSCLE. 


m 


NATIONAL    OB8EaYATORT-*-WA8BINQTON. 


tiss; 


COR. 

IN  JR. 

COR.  IN  DEC. 

Corrected      ^JV^ 

RAii/1ino>             IrOint, 

OBSERVED 

REDUCTION 
TO  1860.0. 

NADIR  POINT. 

livauin^. 

i 

• 

si 

Clock. 

Inst. 

Inst. 

Object. 

369  069' 

R.  A. 

DEC. 

R 

.A. 

DEC. 

A. 

B. 

C. 

D 

Mean 

8. 

M      «. 

r     // 

1    f* 

o     »     ff 

U 

H.     M.     8. 

o      ♦     '/ 

8. 

n 

0    » 

1 

U-  43.32—  0    0.68 

—  0     0,01 

—  0    0.24359  45  23.75 

62.12 

18  31  48.27 

4-  38  39    0.88 

4- 

3.20 

—12.90 

AuglO 

(M.) 

i7»6e 

2 

43.33 

.49 

0.01 

—  0  26.34  334  45    9.02,     .     . 

18  58  25.87 

4-  13  38  46.15 

5.10>—  4.69 

3 

•     . 

•          •          • 

11.03 

4-  1    6.81 

49  57  45.15  1 

1 

59"2 
58.8 

62"6 
61.4 

62"5 
61.8 

62"2 
61.8 

61"63 
60.65 

4 

•     . 

•          •          • 

2.94 

1    6.84 

44.41 

60.7 

62.5 

63.0 

62.9 

62.27  1 

5 

43.35 

4    9.59 

0.01 

1    6.75 

44.89i 

* .     < 

20  16  23.66 

4-88  51  21.87 

203.78 

4-10.39 

60.0 

62.6 

62.9 

62.9 

62.10 

6 

7 
8 

■           a 

43.36 
43.36 

... 

0    6.67 
.43 

13.89 

30.39 
—        0.01 
+          .02 

1    6.75              43.76 

4-1    6.87              45.48 
-.  0    0.88359    6  44.66 

21    0    6.27 
21  23  33.50 

4-  38    0  21.17 
—    6  14    6.39 

4.20 
6.06 

30.61 
24.31 

60.5 

62.6 

63.4 

61.9 

62.10 

59.84 

62.34 

62.72 

62.34 

61.81 

9 

56.39314  52  16.48 

10 

43.37 

.47 

+          .00 

32.14  330  17  1G.88 

21  36  43.89 

—    9  10  53.64 

5.43 

27.48 

11 

43.37 

.44 

—          .02 

47 .22 320    3    6.86 

21  57  58.96 

—    1    3  16.01 

6.88 

29.58 

12 

43.38 

6.04 

-f-          .OJ 

1  10.26308  52  15.75 
1  58.02295    1    7.16 

22    8  38.55 

—  12  24    7.12 

6.25|4-29.66 

13 

42.62 

0.42 

—          .02 

61. ( 

n 

16  20    4.97 

—  26    5  15.40 

7.79 

—24.98 

14 

42.(51 

.41 

4-          .10 

—  1  35.98 

300    0  55.62; 

18    4  40.40 

—  21    5  27.74:4- 

7.33 

8.80 

15 

42.61 

9.25 

—          .94 

4-  1    1.13 

47  42  33.16; 
33.02; 

18  21  43.14 

4-  86  36  10.53 

^^w 

61.91 

17.64 

IK 

1.08 

4-  1    1.13 

117 

42.61 

0.68 

0.09 

—  0    0. 241359  45  25.77 

18  31  48.08 

4-  38  39    3.21 

4- 

3.27 

14.02 

18 

42.61 

.62 

.03 

5.56354  18    3.28 

18  44  28.86 

4-  33  11  40.72 

3.71 

11.07 

19 

42.61 

.49 

—        0.11 

26.31334  45    7.88 

18  58  25.67 

4-  13  38  45.22 

5.13 

—  5.46 

:iiO 

42.61 

.45 

+        0.15 

40.26323  55  32.48 

19  17  50.30 

4-    2  49    9.92 

5.76I4-  0.67 

• 

j21 

42.61 

.47 

1  35.67 

30.52331  21  23.65 

19  39    2.48 

4-  10  15    109 

5.27 

3.96 

;» 

42.61 

.46 

.     . 

•          • 

.... 

19  33  22.12 

.... 

5.44 

193 

42.60 

.42 

+  0    0.08 

1  11.12308    5  51.66 

20    9  36.64 

—  13    0  30.90 

6.42 

4-12.17 

!24 

42.17 

.43 

—          .01 

0  50.06317  48  42.38 

60. £ 

17 

16    6  22.54 

—    3  17  39.34 

6.83 

-35.09 

Aug  11 

(M.) 

17060 

^35 

42.17 

.42 

—          .03 

1  57.78295    1    9.41 

16  20    4.86 

—  26    5  12.31 

7.81 

25.00 

59.4 

62.0 

62.9 

61.0 

61.33 

|36 

42.17 

.42 

+  5  18.81 

1    1.40 

312    3    7.63 

16  54  11.70 

—93  14.09 

6.87 

24.99 

58.4 

61.8 

61.9 

61.4 

60.87 

'27 

42.17 

33.28 

+  1    9.38 

0  58.37 

311  59    1.23 

16  55  28.55 

—97  20.49 

59.4 

62.0 

61.9 

61.7 

61.35 

28 

42.17 

0.42 

—  0    1.20 

—  1     1.51312    0  42.96 

17    5  17.80 

—95  38.76 

4- 

6.a3 

23.90 

58.1 

62.1 

61.5 

61.0 

60.68 

29 
30 

i      .   . 

•          k 

9.50 
4.00 

4-  1    1.13 
1    1.13 

47  42  27.53^ 
28.23 

59.4 

61.3 

61.5 

60.7 

60.72 

58.94 

61.84 

61.94 

61.16 

60.97 

31 

1      .   . 

—       0.85 

1    1.15 

29.55 

1 

32 

42.17 

9.76 

+          .13 

1     1.16 

30.16 

»  •          1 

18  21  45.57 

4-  86  36    6.71 

.^ 

61.59 

—17-78 

33 

'a            • 

.     . 

—       1.07 

1    1.15 

26.95 

34 

.            . 

•     • 

4.55 

1    1.14 

27.96 

35 

•           a 

.     . 

—      10.21 

+  1     1.15 

28.61 

36 

42.17 

0.47 

+      33.09 

—  0  30.52 

331  21  21.37 

19  39    2.45 

4-  10  14  59.65 

+ 

5.27 

4-3.82 

1 

37 

42.17 

17.01 

0.16 

—      32.80 

329  34  50.26 

19  43  22.53 

4-    8  28  28.54 

+ 

5.44 

5.79 

38 

42.55 

5.09 

.03 

4-      23.82 

23    2  59.05 

59 .( 

>8 

21  15    0.26 

4-  61  56  36.72  — 

0.31 

26.09 

39 

42.55 

17.62 

.05 

4-      33.65  30  59  56.85 

21  26  45.33 

4-  69  53  36.52  — 

3.21 

29.58 

40 

42.55 

2.32 

.02 

—  0  31.95330  17  12.37 

21  36  43.45 

4-    9  10  52.04 

+ 

5.37 

26.27 

41  ! 

42.56 

0.44 

.07 

46.85*320    3    3.48 

21  57  58.60 

—13  16.85 

5.80 

28.74 

42j 

42.56 

.47 

.02 

30.86 

331    8  44.42 

22  33  53.31 

4-  10    2  24.09 

5.52 

34.59 

43 

42.56 

.42 

.07 

1  10.18 

311  49    1.31 

22  53    4.82 

9  17  19.04 

44 

42.57 

6.81 

•     . 

•          •          • 

•          •          •          • 

0    0  33.82 

•          •          •          • 

5.65 

45 

42.57 

0.49 

.00 

—  0  25.64 

335  26  36.03 

0    5  25.07 

4-  14  20  15.70 

5.93 

43.42 

46 

42.57 

1.00,+19  16.56 

4-  0  16.94 

16  48  14.38 

0  31  56.30 

4-  55  41  53.05  4- 

5.33 

55.55 

Aug  12 

(M.) 

17060 

47 

•          • 1                         *          *l 

—  0  21.74 

1    5.83 

49  35  50.34  ^ 

57.5 

60.4 

60.0 

59.4 

59.33 

48 

•          • 

.     . 

9.17 

1    5.82 

51.68 

58.2 

61.2 

60.4 

60.0 

60.18 

49 

.     » f 

—        2.15 

1    5.82 

48.52 

57.5 

60.4 

60.0 

61.0 

59.72 

<50 

—  42.58 

-      22.06 

-h        0.10 
—        2.54 

1    5.81 
1    5.85 

49.46 
50.06 

> , 

1    5    5.50 

+  88  29  29.55 

8.11 

4-63.14 

57.4 
57.6 

60.0 
59.5 

59.6 
59.8 

60.4 
60.5 

59.35 
59.35 

.  51 

.     •             •     .| 

52 

1 

•     . 

.     . 

—  0  10.26 

4-  1    5.91 

49.10 

57.64  60.30 

59.96 

60.44 

59.59 

1 
i 

1 

COR.  IN  JR. 

Observed  Semi-diam. 

No. 

ObJectB. 

% 

\ 

M.    8. 

t 
1 

Semi-di&m. 

Hor. 

Vert. 

M.    •. 

1  43 

Saturn   . 

+  0    0.63 

27.    Observed  for  Dec.  at  56  49. 

30.            "        ** 

18    0. 

1 
1 

1 

44,  45.    Unsteady. 

17 


[    136   ]  AFPABERT  X   AKD   DEC.    OBSERVED  WITH   THE   UERIDIAM   CIRCLE. 


KATtOKAL  OfiSfiaVATOftY — WABHINOTOKi 


[127] 


COR.  IN  JR. 


Clock. 


Inst. 


■. 


43.58 
43.58 


43.58 
43. 


59  + 


47.53 
47.54 
47.54 

47.55 
47.57 
47.60 

47.61 
47.63 
47.63 

47.66 
47.66 
47.68 

47.70 
47.76 

47.76 

47.78 


47.8 


48.47 


48.80 


48.88 
48.83 
48.85 

48.86 
48.87 
48.87 

48.89 
48.93 
48.93 

48.93 
48.94 

48.97 
48.97 


+ 


4.48 
0.47 

.45 
3.55 

0.45 

.47 

17.07 

0.46 
.43 
.67 

.59 
1.19 
4.16 

0.43 
.43 
.47 


.43 

.58 -f 

.49 
1.00 


31.06 


0.48 


9.76 


0.63  + 
.49 
.45 


.47 
.47 
.46 


.43  + 

.67 

.59 

1.19 
1.66 

—        0.43  + 


0. 
5.19 


COR.  IN  DEC. 


Inst. 


—  0 

+ 


+13 

+  3 

—  0 

+  0 

+ 


3 
—  0 


—  0 

+ 


+14 
—17 
0 


// 

33.83 
0.01 
0.03 

15.43 

0.04 

.03 

.01 
46.10 
36.55 

0.00 

0.03 

38.63 

0.01 
.00 
.00 

31.37 

49.73 

0.00 

0.01 

18.31 

0.01 

.00 

.00 

31.54 

9.14 
3.16 
0.07 

3.74 
10.49 
33.36 

38.11 

19.80 

9.69 

4.19 
1.05 
0.05 

1.33 


+  1 
—  0 


Object. 


// 


5.97 
16.33 
35.33 


35.35 

41.331333 

40.00 


1 
0 


+ 


1 
1 
0 

1 
1 

0 

+ 

1 

1 
1 
1 

1 
1 

+  1 

—  0 

+  1 

1 
1 
1 


—        4.65+  1 


+ 


~  3 


0.01 
.05 
.06 

33.85 

0.05 

.00 

.08 
.06 
.09 

.01 
.04 

0.09 
53.88 


—  0 


40.68 
30.54 
33.93 

36.14 

11.33 

0.86 

9.30 
33.931 
33.11 

9.97 

9.87 

31.07 

3.59 

3.60 

10.63 

35.88 

17.11 

6.50 

6.48 
6.47 

6.46 

6.48 
6.50 
6.53 

33.131334 
33.69 
1.93 


1.93 
1.94 
1.97 

1.99 
3.03 


5.65 

36.671334 
41. 


1 
0 

+ 

+ 

—  1 

—  1 


30.94 
33.39 
36.64 

13.33 
0.88 
9.30 

34.33 
34.31 

10.80 
10.73 


Corrected 
Reading. 


n 


50.11 
343  50  33.39 
331  5  44.68 


331  5  39.34 

41  44.40 

334  35  36.38 


333  55  30.71 
331  31  37.06 
339  34  49.45 

337  8  35.78 
308  5  48.88 
359  6  47.33 

350  43  48.36 
33  3  1.67 

330  17  19.39 

308  47  53..'>9 
308  44  35.36 

331  8  47.95 

311  38  50.53 
311  38  33.39 
349  31  30.33 

335  36  38.47 
16  48  18.83 
49  35  53.71 

53.49 
55.33 
55.35 

55.36 
55.31 
50.38 


13  3.65 

333  41  14.18 

47  43  34.93 

36.79 
39.09 
38.53 

39.63 
39.33 


354  18  3.01 
45  6.55 
55  33.63 


33333 


331  31  33.31 
339  34  49.36 
337  8  35.86 

308  5  49.53 
359  6  45.33 
350  43  53.39 

33  3  3.81 
31  0  3.37 

308  47  53.04 
308  43  59.14 


Zenith 
Point. 

8600  SO* 


J 


! 


// 


59.58 


63.00 


3 
3 

19 
19 
19 

19 
30 
63.3531 


31 
31 
21 

23 
23 
33 


60.93 


61.30 


OBSERVED 


R.  A. 


n.  M.    s. 

1  58  36.46 
3  11  44.39 


35  35.13 
54  19.71 

17  50.19 
39  3.39 
43  33.14 

47  51.03 
9  36.87 
0  6.59 

6  39.39 
15  0.33 

36  43.78 

5  41.03 

3  39.68 

33  53.49 


33  51  30.45 

0  0  33.19 

0  5  35.07 
0  31  56.55 


1  5  16.33 


9  53  10.95 


18  31  44.33 


18  44  38.78 

18  58  35.67 

19  17  50.00 

19  39  3.40 
19  43  33.36 
19  47  51 .01 


30 
31 
31 


9  36.88 
0  6.63 
6  39.17 


31  15  0.40 
31  36  45.93 


DEC. 


// 


REDUCTION 
TO  1860.0. 


T 


R.  A. 


DEC. 


+  33  44  13.06 

+  9  59  16.63 

+  3  35  34.07 
+  3  39  16.05 

+  3  49  7.96 
+  10  15  4.31 
+  8  38  36.70 

+  63  3.03 

—  13  0  33.87 
+  38  0  34.33 

+  39  36  35.36 
+  61  56  38.67 
+  9  10  56.39 

—  13  18  39.46 

—  13  31  47.74 
+  10  3  34 .95 

—  9  37  41.50 

+  38  14  57.33 

+  14  SO  15.47 
+  55  41  55.83 


+  88  39  30.95 


+  13  50  46.74 


+  86  36  6.08 


23 
33 


3  39.88 
5  34.04 


+  33  11  40. 
+  13  38  44.60 
+  3  49  10.68 

+  10  15  1.36 
+  8  38  37.41 
+  63  3.91 

—  13  0  33.43 
+  38  0  33.38 
+  39  36  31.44 

+  61  56  40.86 
+  69  53  41.43 

~  13  18  39.91 
-.  13  33  33.81 


8. 


+    7.04 


+ 
+ 


7.04 
7.03 

5.80 
5.30 
5.47 

5.53 
6.43 
4.17 

5.09 
0.39 
3.33 

6.11 
5.45 


35.66 
+34.18 

—  0.13 
+  3.85 
4.47 

4.11 
11.99 
36.70 

30.03 
33.98 
35.30 

28.33 
33.56 


5.53 

5.81 
5.13 


—  13.30 


—  59.10 


06  + 


+ 


3.83 
5.31 
5.81 

5.31 
5.48 
5.53 

6.43 
4.17 
4.09 

0.39 
3.17 


+    6.11 


// 


+45.46 


44.91 

43.38 
53.79 


+61.60 


—19.55 


13.83 

6.70 

—  0.31 

+  3.73 
4.75 
4.01 

11.97 
36.41 
19.77 

33.63 
37.04 

+28.38 


:     Object. 


COR.  IN  1^ 


Mars 
Saturn 
Sun  . 


Semi-Diam. 


M. 

+  0 


S. 

0.43 
0.63 


Observed  Semi-diam. 


Hor. 


M.     S. 


Vert. 


// 


... 


1     5.09 


0    7.73 

0    9.11 

15  54.33 


NADIR  POINT. 


A. 


Aug. 

57"8 
57.6 
58.3 
56.8 
57.0 


B. 


C. 


57.50 


Aug. 

56.7 
56.1 
57.8 
57.3 
57.0 


56.96 


Aug. 

57.0 
57.0 
56.8 
56.8 
57.4 


57.00 


Aug. 

56.3 
56.4 
56.3 
56.0 
56.4 


56.34 


Aug. 

56.5 
57.0 
57.0 
56.8 
56.4 


56.80 


18, 

60"3 
61.3 
60.3 
60.0 
59.5 


60.34 


19, 

60.3 
59.5 
59.3 
59.3 
69.1 


59.44 


19, 

59.0 
59.4 
59.4 
59.3 
59.6 


59.43 


30, 

60.3 
59.6 
59.3 
59.3 
59.3 


59.50 


30, 

58.4 
58.5 
58.0 
58.3 
58.3 


58.36 


70"3 
69.5 
69.8 
69.4 
69.5 


D. 


Mean. 


69.68 


104.3 

68.8 
68.3 
68.3 
68.4 
68.3 


68.40 


Night. 

69.3 
68.7 
68.8 
68.7 
68.6 


68.80 


104.4 

60.8 
60.5 
60.1 
59.9 
60.0 


60.36 


Night. 

60.7 
60.7 
59.9 
60.3 
59.7 


60.34 


(M.) 

60"9 
61.0 
60.3 
61.4 
59.5 


60.60 


(M.) 

58.9 
58.3 
59.4 
58.5 
59.3 


58.88 


(M.) 

60.0 
59.3 
59.8 
59.6 
59.3 


59.58 


(M.) 

60.5 
59.8 
59.3 
59.0 
58.9 


(M.) 
58.7 

58.0 
57.8 
57.7 




o   » 
179  60 

63"38 
63.S5 
63.13 
61.90 
61.38 


63.00 


179  60 


61.15 
60.55 
61.85 
60.83 
60.90 


f 


60.93 


179  60 

61.43 
61.10 
61.30 
61.08 
61.30 


61.90 


17960 


59.43 
59.07 
58.68 
58.55 
58.63 


59.4858.87 


179  60 

58.65 
58.60 
58.33 
58.35 
58.00 


58.0858.35 


3,  30,  49.    Unsteady. 

33,  33,  37.     Unsteady  and  blurred. 

31.    Beat  of  clock  not  heard  well  through  noise  of  carpenters  at  work. 

33.    Through  clouds. 


[   1S8  1  ^FPASEITT  A  AND  SEC.   0B8lET£II   WITB  TfiE   HEEIDIAR   eitLCtt. 


RATlOHAt  OBBBBTATOnV— WABBlKOTOir^  [    IflC 


AFPARBNT  Jt  AMD   DEC.    OBafiRTBD  WIlH   THB  MBUDUN   CIRCLE. 


HATIOKAL     OBtBSTATOEY — WABHIVeTOM.  [    13] 


[    133    ]  ATTAIKHT    A  AMD    DEC.   OBSERVED  WITH  TUI    HEUDtAH   CIRCLE. 


m  H 


ttxrtoKxi.  oannTATOBT — TASBnreTOH.  (  138 


[    134    ]  APPA&ENT  iR   AND   DEC.    OISSBTED   WITH   THK   MERIDIAK    CIRCLE. 


satiomal  oBSEftrATon — WAsanroiDSt  [  136  ] 


{   196  ]  J1PF.IBXITT  Jt  AW  DEC.  OBSEKTCD  WITS  TSE   VEBTDIAIT  ClACLS. 


ITATIOKAL  0B8BRTAT0BT — WASKUTOTOIT.  [  13^ 


I   l3d   ]  APtABEHT  A  ASD   DtfC.   OBS^RtVO   WlTtt  TBS  MSAlfilAH   ClRCLCt 


MATIOHAL  0B8KRTAT0BT — WASHIHGTOIT.  [    139 


[   140  ]  Al-PABSITT  A  AHB   DEC.    OBSEBTKD   WTTB  TBB   HKKIDIAN   ClBCLE. 


NAnOMAI.  OBBURTATORT — WABHIHQTOIT.  [   14! 


[  142  J 


APPARERT    JR    AKD    DEC.    OBSERVED    WITH    THE    HF.RIDIAH    CIRCLE. 


Wires  V,  VI  recorded  «b.S,  53t.4 
Transit  rpcnrded  30)  Eesa. 

I>rc.— 140  16'  aff'nearlj. 


Assumed  Latitude  38"  53"  39".25  North. 


NATIONAL   OBSERVATORY — WASHINGTON. 


[  143 


COR.  IN  M. 


Clock. 


8. 


—  13.31 


13.33 

13.38 

13.47 
13.58 

13.59 
13.60 

13.62 

13.64 
13.64 

13.65 
13.73 
13.79 

15.29 

15.31 

15.39 
15.40 

15.40 
15.41 
15.49 

15.43 
15.44 
15.46 

15.50 


Inst. 


M.      8. 


+  0 


•  . 


15.52 


4-  3  51.53 


—  0    0.25 

—  .23 

0.19 
.60 

33.27 
0.38 

.22 

.35 
.34 

.33 
.35 

.17 

.25 

.22 

.60 
.54 

.38 
.31 
.34 

2.49 

0.60 

.24 

—  .27 


+      32.08 


15.53 

15.60 

15.60i+ 
15.61!— 
15.62  + 

15.62;— 
15.62 


—  15.82 


0.25 

.60 

19.09 

7.13 

10.79 

0.34 
.33 


r-  0    0.25 


COR.  IN  DEC. 


Inst. 


// 

23.24 

10.40 

2.65 

0.03 
2.28 
9.50 


Object, 


+  1 
1 

1 

1 

1 

+  1 


Corrected 
Reading. 


Zenitii 
Point. 

3690  69' 


+14 
—17 
0 


-I- 
-16 

+14 
2 


I 
28.21—  0 

46.57: 

0.00 


ti 

16.63 
16.66 
16.71 

16.76 
16.80 
16.82 


o  ' 
52  36 


tt 


31.99 
31.81 
31.93 


31.13 
31.98  , 
29.74' J 


57.57  312  32 
58.73'311  59 
17.751305    0  27.80 


1.39!  ( 
45.49  ( 


4.20 
.01! 
.02! 

.01 

.03 

51.22 


1 
2 

0 


61 


17.83'305  0 
3.791295  I 
0.25359  45 

5.84  354  18 
27.39:334  45 
44.86304    5 


28.17+30 
27.28—  0 
0.06 


16 

+14 
—17 
0 


.00 

.00 

24.88 

28.19 

43.66 

0.00 

4.92 

0.10 

.04 

.12 
.16 


31.61304  5 
32.08:331  21 
34.51  329  34 


37.20 
33.78 


2  35.891290  40 
0 


58.15 

59. 

19.83 


2131 


1 
0 


19.92 
0.24 
5.70 


26.971334 
41.68 


0.20 
-      50.02  — 
+      23.49+  1 

10.69  J 
2.86!  1 
0.06       1 

2.35       1 
9.47       1 


21.92+  1 

+14  28.19'—  0 
—17  44.86, 

o.ooj 

.00 

.00! 

+  0  56.49 

o.ool 


+14  28.19 
—17  48.26i—  1 


36.33 
36.88 
14.43 

14.42 
14.39 
14.36 

14.32 
14.28 
14.24 

57.78 

58.84 

0.24 


327    8 
330  17 


311  47 
1  15 
303  54 


303  53 
359  45 
354  18 


45 
323  55 


23.52 
12.02 
31.17 

8.59 
13.34 

28.79 

30.92 
28.62 
54.10 

31.97 
25.94 
52.99 

56.05 

43.14 

1.03 

56.02 

27.36 

5.76 

9.10 
32.66 


! 


315  28 

315  27 

52  36 


311  26 
310  53 
359  45 


5.61  354  18 

26.60I334  4r> 

30.9l{331  21 


33.24 
36.61 


329  34 
327    8 


25.77 
35.20 
28.27 

28.36 
28.60 
28.44 

27.84 
27.45 
26.11 

8.21 
54.00 
30.81 

8.99 
12.05 
29.36! 

54.9l| 
30.54 


// 


•  • 


62.21 


62.21 


61.72 


59.15 


59.51311    4  31.10 
0.72,310  32  13 


.44  \ 


59.26 


OBSERVED 

REDUCTION 
TO  1860.0. 

NADIR  POINT. 

R.  A. 

DEC. 

R.  A. 

DEC. 

A. 

B. 

C. 

D. 

Meai 

U.     M.     S. 

0    »    " 

s. 

0 

Oct. 

18, 

(M.) 

0 
10OQ 

13  5  37.97 

13  34    1 .44 

14  28  28.23 

-f  88  29  51.53 

—  8  50  29.52 

—  16    5  57.30 

—  32.18 

+  41.50 

0"9 
1.4 
0.7 
1.3 
0.8 

1"4 
2.0 
1.3 
1.8 
1.8 

1"4 
3.1 
1.2 
1.0 
1.0 

3"4 
3.0 
2.5 
2.8 
2.7 

i"7e 
2.12 

1.4S 
1.75 
1.56 

1.02 

1.66 

1.34 

2.88 

1.73 

16  20    3.84 
18  31  46.79 

—  26    5  10.94 
+  38  39    8.21 

+    8.93 
4.82 

—27.80 
19.28 

18  44  27.64 

18  58  24.60 

19  16  44.27 

19  39     1.43 
19  43  21.35 

19  47  50.18 

21  36  43.14 

22  49  14.61 

13  31  30.58 

14  39  42.74 

+  33  11  45.63 
+  13  38  50.38 

—  17    0  54.17 

—  17    0  48.03 
-f  10  15    5.66 
-H    8  28  31.14 

H-    6    2    9.01 
4-    9  11    2.98 

—  30  25  29.97 

—  9  34  32.88 

—  17  12  23.95 

5.09 
6.19 

6.17 
6.31 

6.34 
5.71 
6.50 

16.66 
9.36 

—  0.47 
+  1.74 

1.46 

20.25 

+38.66 

Oct. 

57.3 

58.4 
58.8 
58.9 
59.0 

19, 

59.8 
60.0 
59.7 
59.8 
60.0 

lA. 

59.0 
59.1 

58.4 

58.4 
58.5 

(M.) 

59.3 
59.6 
59.5 
59.7 
59.8 

179  IS 

58.8£ 
59 .2( 
59. 1( 
59 .2( 
59. 3J 

58.48 

59.86 

58.68 

59.39 

59. 1( 

18  31  46.84 
18  44  27.35 

+  38  39    4.89 
-1-  33  11  43.39 

4.87 
5.14 

—19.13 
16.53 

18  58  24.59 

19  17  49.23 
19  43  21.74 

+  13  38  46.63 
-H    2  49  10.19 

.... 

6.22 
6.71 
6.35 

9.27 
—  1.88 

20  5  38.57 

21  0    6.16 

22  0  29.00 

12  0  30.42 

13  5  31.29 

—  14  16  .     . 

—  5  38  19.46 

4-  88  29  52.03 

7.27 

+    4.99 

—  31.89 

+40.37 

Oct. 

59.2 
58.7 
58.6 
58.7 
59.1 

20, 

60.1 
59.8 
59.9 
.59.5 
60.1 

14&.5 

58.2 

58.7 
58.0 
58.1 
48.6 

(M.) 

60.4 
59.9 
60.0 
59.4 
60.3 

1795 

59. 4€ 
59.2; 
59.12 
58.9S 
59.52 

58.86 

59.88 

58.32 

60.00 

59.2^ 

13  35  16.24 

—    9  56  18.80 

18  31  46.77 

4-  38  39  10.91 

+    4.90 

-19.05 

18  44  27.36 

18  .58  24.62 

19  39     1.33 

19  43  21.34 
19  47  50.21 

+  33  11  49.09 
4-  13  38  52.14 
4-  10  15    9.46 

4-    8  38  35.01 
4-6    2  10.64 

5.16 
6.24 
6.22 

6.36 
6.39 

16.46 
'      9.22 
—  0.39 

+  1.82 
+  1.54 

Oct. 

3.1 
2.8 
2.9 
2.8 
2.4 

20, 

4.5 
4.5 
4.5 
4.6 
3.0 

23A.5 

4.5 
4.9 
5.2 
4.7 
4.2 

(M.) 

4.3 
6.4 

5.8 
5.4 
4.6 

180C 

4.1( 
4.61 
4.6( 
4.3^ 
3.7f 

13  39     1.74 

—  10  17  57.74 

2.80 

4.40     4.70 

5.30 

4.3( 

OWj«cL 


COR.  INiR. 


Semi-Diam. 


71                                     M«  8. 

?     Mercury  ,  4-  6  6.18 

J-  2^^'n    .  i        1  7.61 
S  !  Sun  .    . 

•  •           • 

+    0  0.18 

1.80 

—    1  5.52 


*4  J  Mercury 


!4 
4 


Venu,   . 
Sun.    . 


i    Sun . 


Observed  Semi-diam. 


Hor. 


1     5.21 


1     5.41 


1     5.61 


Vert. 


»     // 
16    7.95 

15  34.32 

16  6.45 
0    2.51 

25.32 
16  7.10 
16    8.83 


3, 39.     (Tiisteady. 

8,  11,  14.     Clock  beat  almost  inaudible  through  noise  of  masons  at  work. 

10.    —  0'^08  applied  for  defective  illumination. 

16.     +  6".22  applied  for  defective  illumination. 

44.  Observed  for  dec.  at  13/^.  36m.  20s. 

45,  46,  48.    Through  clouds. 


[    144   ]  ATPAtZtn  A  ADD   DEC.    OfiSKEfED  «IT0  TSE   UERlDlAK   CIRCLE. 


SATIOHAL    OBSEBTATORV — WASHtNOTOK.  [    145   ] 


[    146    ]  APPARENT    JR    AND     DEC.    OBSERVED   WITH    THE     HEH1D1A5    Ct&CLE. 


NATIONAL    OBSERVATORY — WASHINGTON. 


[    147 


COR.  IN  JR. 


COR.  IN  DEC. 


8.      I  '      " 

52.11—  0  2.214-  1 
10.78;  1 
23.44'      1 


// 

6.99 
6.97 
6.95 


Corrected 
Reading. 


Zenith 
Point. 

369068' 


^^^^^^^^^^^^^> 


OBSERVED 


R.  A. 


o    »    " 

49  36  16.68 
16.91 
16.66 


f/ 


H.     M.     8< 


DEC. 


// 


18.11:    0 

19.91i 

20.21 
S&:21 
90.36 

20.36 
20.37 
20.38 


n  00—20  31.42;    49  27.13  327  22  35.41 
"•^4-13  26.794-15  48.61327  22  45.10 


11.261 
IQ.OsL 


19.05^  0    5.52—  3  11.67  307  13  52.98 


17.16  — 
9.81|-t- 

0.38 
.96' 
23.36'4- 


11.01 
0.08 


1  15.38307  13  43.78 
0  10.91349  21  41.24 


^  63.02   1    5  38.40 


1    6  17.92 
12    0  48.46 


62 


.02;—  26.55335  26  45.84 
.04:4-  17.59|  16  48  40.55 
.06'—  1  31.88302  17    3.08 


;-      21.57,-+-  1    8.34 


9.28j 
'—        2.12 


20.40—      22.094- 


0.07 

2.72 

10.53 


!—      23.36 


1 

1 

1 
1 
1 


8.34 
8.47 

8.48 
8.48 
8.48 


20.43— 


20.45 

30.45 
20.47 

20.48 
20.48 
20.49 

30.51 

20.81 


0.444- 
.37  _ 

.3l'4- 

5.80: 

0.79! 

.354- 
.45;- 


4-  1    8.49 


49  36  16.64 
18.06j 
18.92 

20.00 
19.76 
18.35i 

17.45 


0.02—0  16.93343  50  52.26| 


.11 

21.72 

0.06 

.05 

.10 


4- 

.08!— 
.05  — 


20.04  334  18  49.05j^ 

2O.O4I334  18  27.22,1 
43.01323  41  54.95 
41.65324  35  48.52! 

I0.80i  10  25  10.52 
33.51j330  18  18.47 
16.06,344  44    8.69 


.404-14  28.13'4-  5  4O.53I337  55  32.94 

'4-  0    0.12'—  0  36.48  317  10  22.57 

"^IL      47.40—  0  37.56217    8  33.97 


20.85r+-      23.72: 


.[+      10.97-1-  1  17.50 


20.98 

21.24 

21.26 
21.26 
21.34 

•     • 
21.52 


22.32. 

22.34 
22.34 
22.36 

22.36 
22.42. 

22.43, 
22.431 


-        0.24^^ 


0.29 
9.6O4- 

28.33'— 
—17  56.66 
.34       0    0.06 

.231—  .04 

.234-  2  39.75 
.24|—  0    0.12 

U-  .07 

L-      21.69 

.32       •     •     • 

.37!- 0    0.12 

I  26.94 

11.27—        0.11 

0.354- 
.34 


1  17.46 
1  17.60 

6.39 


.97 


62. 


98   1    5  35.28 


62 


52  36  22.77 

21.85 
24.08 

308  58  11.71 


1 

1    7.76308  25  45.35 

0  35.86  329  34  58.05 


1 
1 
1 

1 
1 


18.77  307  10  59.24 
18.64  307  13  39.16 
16.13  308  13  43.20 


8.41310 
8.41307 


62 


4  17.38 
3  55.62 


.16 


.23—  2  48.53 

22.79—  0    7.59 
0.35,  0.00 


0  21.27  334  15  35.23 
21.27334  15  8.4li 
43.82323  55  34.57. 

32.95331  21  26.86 
i  19.54  307  16  57.70 


.29'       . 
33.94'4-  0 


0.47 


1  19.42307  13  38.76 
0  34.74  330  17  25.71 

•I 


—  1  16.56308  14  37.46 


61 


REDUCTION 
TO  18600. 


R.  A. 


8. 


DEC. 


// 


20  13  15.37 

20  15  38.13 

0  0  33.35 

0  5  25.53 


4-  88  29  52.54 

4-  6  16  11.74 
4-  6  16  21.31 


—  13  52  30.74 

—  13  52  39.944- 
4-  28  15  17.52 

4-  14  20  22.12 


—  31.434-390.6 


7.31 
5.13 

5.38 
4.32 


0  31  57.20  '4-  55  42  16.83 

0  35  57.62  —  18  49  20.64i4-  5.48 


14.61 
31.84 

34.22 
33.11 
40.39 


4-  88  29  54.72!—  31.38  37.95 


49 


44 


1  58  38.07 

2  28  53.72 

2  35  26.53 

2  54  21.15 

3  13  31.63 
3  18  57.04* 

3  38  28.40 

4  13  6.58 
12  1  22.63 


13  5  27.87 

14  1  51.14 

19  43  21.69 

20  11  16.37 
20  16  38.42 
22  0  11.16 


4-  22  44  28.54 


4-  5.65 


4-  13  12  14.41 

4-  2  35  31 .23 
4-  3  29  24.801 

4-  49  18  46. 80! 
-f-  9  11  54.751 
4-  23  37  44.974- 

4-  16  49  9.22 

—  3  56  24.97 


5.39 
5.45 

6.77 
5.68 
6.19 


34.83 


32.21 
30.66 

34.39 
28.82 
28.65 


4-  88  30    0.34—  31.37—37.77 


—  12  24  24.71 

-f-    8  28  34.86|-f-    6.49 


41 


0  58  24.40 


19  17  49.13 

19  39    1.21 

19  43  21.24 

20  11  16.28 


2.07 


—  13  55  23.95 

—  13  52  44.03 

—  12  51  39.99 

—  11    2  16.69 


4-  13    8  58.63i 
4-    2  49  12.4l| 

4-  10  15    4.70' 

....  I 
—  i3  55  24.46': 


7.36'     13.88 
7.32'4-14.60 


—  13  52  43.40, 
9  11     3.55 


20  15  38.11 

21  36  43.26  l4- 

21  57  58.52  |       .     .     .     . 

22  0    9.43  !—  12  51  44.70! 


4- 


6.88—  1.51 
6.36'—  0.07 

6.50; 

7.37  4-13.92 

7.34     14.69 
5.884-20.24 

6.14 


NADIR  POINT. 


A. 


Oct. 

2"5 
2.8 


B. 


26, 


1"2 
3.0 


2.65 


2.10 


C. 


16A. 

1"4 
1.9 


Oct. 

1.9 
1.6 
1.3 
1.6 
1.9 


1.66 


26, 

3.3 
2.7 
2.1 

1.8 
1.9 


2.36 


Oct. 

61.5 
62.0 
61.5 
61.5 
61.3 
60.7 
60.5 
60.4 
60.5 
61.1 


61.10 


( 


27, 

63.4 
62.5 
62.3 
63.5 
62.0 
61.4 
62.5 
61.0 
61.1 
61.2 


Objects. 


COR.  IN  JR.    Observed  Semi-diam. 


Semi-diam. 


\  '  Moon 
» j  Venus 
I  I  Mars 
B  1  Moon 
9    Venus 
4    Sun 
K)    Saturn 
)St    Mart 


11. 

4-  1 

—  0 

4- 

—  1 

—  0 

—  I 


s. 

9.00 
1.65 
0.67 
11.28 
1.63 
6.21 


Hor. 


Vert. 


/y 


16  46.26 

0  10.92 

24.30 

16  13.18 

0  10.89 

13.41 


4.  Obser\'ed  for  Dec.  at  Ih.  6m.  A5s. 

,  5.  4-3". 86  applied  for  defective  illumination. 

*28.  Observed  for  Dec.  at  4A.  13m.   20s. 

29.  4-1"  "^5  applied  for  defective  illumination. 

52.  Observed  for  Dec.  at  22A.  Im.  27s. 


D 


(Mu.) 

3"1 
4.0 


1.65     3.55 


Mea 


o 
1804 

2"0 
2.9 

2.4 


2.2 
1.8 
2.1 
1.9 
2.0 


(Mu.)  179 


4.0 
3.0 
3.6 
3.9 

3.8 


2.8 
2.2 
2.S 
2.2 
2.4 


2.00 


3.74  2.4 


60.4 
60.2 
60.2 
60.0 
59.8 
59.3 
59.0 
59.3 
58.9 
59.6 


61.89i  59.67 


(M.) 

62.9 
63.1 
63.4 
62.5 
62.4 
62.8 
62.8 
62.9 
63.2 
63.4 


179 

62. ( 
!61.! 
161 .( 
161.' 
61.^ 
'61 .( 
60.1 
■60.1 
'60.! 
61.; 


62.98  61.^ 

J 


^^^^^^^^^^^^^^^^ 


[  148] 


APPAHEKT  X   AMD   DEC.    OBSEBVED  WITH    THE   UEEtDtAN    CIRCLE. 


NATIONAL   OB8ERYATORT — WASHINGTON. 


tl49] 


^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 


^^^^^^^^^^^^^^^^*^^^^^^^ 


COR.  IN  M. 


o 


1 

3 

4 

5 

6 

«■ 
I 

8 

9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
2U 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 
33 

34 
35 
36 

37 
38 
39 

40 
41 
42 

43 
44 
45 

46 
47 

48 

49 
50 

51 
5-2 


Clock. 


Inst. 


8, 

22.46 
22.47 
23.47J 

22.53' 


COR.  IN  DEC. 


lust. 


Object. 


Corrected 
Reading. 


// 


tj 


o    »     " 


M.      8. 

—  0    0.35 

.17+0    0.2-J— 2  40.50i>90  4.  43.01 


.3b 
.38 


I 


Zenith 
Point. 


22.54,—     .96 


.04—  0  28.04  335  26  47.52 
.05+   18.5«i  16  48  38.63 


22.56;-+-      47.47 


«  • 


•  « 


23.00—        0.27 


23.04 
23.12 
23.12 

23.98 

24.16 

24.21 
24.31 
24.32 

24.33 

24.34|+ 
24. 3»^ 

24.40 

24.41 

34.42 
24.46 
24.46 

24.47 


3  48.91 

0  0.23 
.28 
.24 


+  14 

—17 

0 


+14 
-17 


9.39 
2.27 
0.16' 

10.83 
23.61  + 
0.13  — 

48.46'— 
23.354- 
0.16 


1  12.19   49 
1  12.16i 
1  12.16' 


36  16.82 
17.2Gi 
18.15 


1  12. IH 
1  12.221 

0  38.13317 

39.39  317 

1  17. 69   52 
1  17.71 


} 


17.75 
16.93  ,, 
29  58.01  , 


2.05'       1  17.65' 


.20 
.31 
.35I+ 

.33]+ 

11.05  — 

0,35  + 

.24 

.25 


0 


I 


•     . 


.17 
.49 
.38 

.96 


+ 
+ 


24.49 


.     .1 
24.52i 

I 

24.57 

24.82- 

I 


22.09 


0.44 
.31 

.28 


+ 


+ 
+ 


—  24.85+      22.11J+ 


21 .59+ 

28.19  — 
53.81 
0.03 

44.85 
28.02" 
51.51  — 

0.11'+ 
.12  — 

.02 
.12 
.10' 

.12i 

.22 

13.82 

0  .23' 

.13 
.04 

.06  — 
21.72  + 
9.40: 

2.32! 
0.15 
2.94 

10.80' 
23.61  + 
0.02  — 

i 

.17! 
44.38  — 

23.34  + 
10.51 

2.67| 
0.21  + 


1  17.62 

1    9.93  308 
1  11.37  307 

0  38.26  317 

39.50  317 

1  10.06307 
1  11.00  307 

1  40.69'298 

0  43.49  323 
32.64  331 

38.62327 

1  14.69307 

0  34.57  330 

1  ]6.60'303 
1  11.52310 

1  11.53310 

2  39.66290 

0  11.47  349 
27.89  335 

18.43  16 

1  11.52  49 
1  11.51' 

1  11.51! 
1  11.55 
1  11.58 

1  11.60 
1  11.62 

0  17.6U343 

.  .1  . 
37.61317 
38.97  317 

1  18.14,  52 
1  18.17 

1  18.18 
1  18.36 


29    8.42  J 

36  21.24n 
20.55  ' 

21.45 
23.33 


[ 


iJ 


17  25.01:  i 

45    1.47|( 
38  10.83  » 

37  24.71  1 
57  11.141  ) 

24  14.71  J 

57  41.35 
55  34.36 
21  26.33 

8  28.32 

25  1.84 
17  24.58 

14  19.23 

2  53.62 

3  7.45 

40  43.77 
21  34.51 

26  45.50 

48  38.29 

36  17.72 

18.76 

18.29 
19.75 
18.16 

I9.35I 
19.13;, 
50  50.72 


45  22.53  ) 
44  36.62  I 

36  23.08!^ 
22.63 

2I.80' 
22.951  } 


Object. 


12 

19 

■21 

.a3 

I  47 


Venus 
Sun  . 
Venus 
Sun  . 

Venus 


COR.  IN  iR.I  Observed  Semi-diam. 


Semi^Diam.  i      Hor. 


Vert. 


M.  e. 

—  0     1.58 

—  1     6.43 

—  0     1 .55 


I 


M. 


'  ^^^^^0^0^ 


on 


^^^^^ 


+  0 
—  0 


0.60 
1.53 


s. 


G.Gl 


// 


0 

24.80 

16 

11 

.77 

0 

23 

.06 

'  16 

10 

.43 

.     0 

8 

.59 

0 

22 

.95 

// 


1.4 


2.86 


0.66 


1.82 


OBSERVED 


R.  A. 


H.     M.    8. 

22  33  53.33 
22  49  14.00 
22  57  12.05 

0  5  25.55 
0  31  57.27 


1  5  39.58 


12  2  54.72 


13  5  29.75 


14  9  34.39 


12  3  52.36 


14  13  26.17 


15  39 
19  17 
19  39 

19  47 

20  18 

21  36 

22  0 
22  35 


44.35 

48.98 
1.30 

50.10 
23.56 
42.96 

6.10 

16.64 


DEC. 


o  »  " 

—  30  25  39.15 

.... 

+  14  20 '25.36 
+  55  42  16.47 


+  88  29  55.22 


—  -3  36  49.67 


REDUCTION    i 
TO  1860.0. 


NADIR  POINT. 


R.  A.    !   DEC. 


8. 


// 


+ 


5.64 

6.64+40.22 

5.461 


+ 


5.40 
4.33 


34.14 
32.60 


22  49  14.14 
0  0  33.62 
0    5  25.66 

0  31  57.14 


1    5  36.76 


+  88  30    1.97 

—  13    5  10.13 

—  3  28  33.64 

—  13  25  14.71 

—  22  8  40.06 
+  2  49  12.95 
+  10  15    4.92 

+    62    6.91 

—  13  41  19.57 
+    9  11    2.01 

—  12  52    3.15 

—  11    3  23.71 

—  30  25  38.80 
+  28  15  11.93 
+  14  20  22.95 

+  55  42  15.72 


—  31.27     37.21 


—  31.20+32.03 


+  88  29  56.17 


+    6.9i;—  1.40 
6.40+  0.03 


6.57 
5.91 


6.67 
5.15 
5.41 

+    4.35 


1.94 
20.26 


—  30.91 


40.50 
31.39 
34.07 

32.09 


36.48 


1  58  37.93   +  22  44  28.15+    5.62     34.47 


2  35  26.65 
12    4  58.47 


1    5  28.34 


—    3  21  22.99 


+  88  29  59.70 


+    5.35! 


—  30.78+36.30 


A. 

B. 

c. 

D. 

Mean.* 

0   f 

1  Oct. 

28.     j 

(Mu.) 

179  iO 

!  63"6 

62"8     50"5 

64"8 

62"35 

63.8 

63.2     61.0 

65.2 

63.30 

63.5 

63.3  1  60.3 

65.5 

63.15 

63.5 

63.1     60.2 

65.3 

63.00 

62.8 

62.8     59.4 

65.0 

62.50  ] 

;  63.28 

63.04*  60.08 

1 

65.14 

62.86 

Oct.  29 

14^.5 

(M.) 

17960 

,  61.8 

62.4  '  58.9 

63.1 

61.55 

61.6 

62.7 

58.1 

62.1 

61.13 

61.1 

61.9 

58.2 

62.4 

60.90 

60.9 

62.1 

57.2 

61.8 

60.50 

60.8 

62.0 

56.5 

62.0 

60.33} 

61.2 

61.7 

56.8 

62.0 

60.43  ( 

61.2 

62.0 

57.1 

61.9 

60.55 

60.7 

61.9 

57.0 

62.2 

60.45 

61.3 

62.0     56.6 

62.0 

60.47 

61.1 

61.7 

56.5 

61.8 

60.36 

61.17 

62.04 

57.29 

61.13 

60.66 

Oct.  39 

Night 

(M.) 

1900 

1.0 

3.6 

0.9 

3.5 

3.35 

1.0 

3.2 

0.1 

2.4 

1.68 

1.3 

2.9 

0.8 

3.5 

1.87 

0.8 

2.4 

0.4 

3.3 

1.70) 

1.0 

2.3 

0.3 

3.8 

1.60  { 

1.02 

2.88 

'0.50 

3.88 

1.83 

Oct.  30 

Day, 

(M.) 

17969! 

60.4 

62.4 

57.0 

62.7 

60.63 

60.9 

63.2 

58.5 

62.9 

61.37 

59.6  1  60.7 

57.0 

61.1 

59.60  < 

58.9     60.4 

56.2 

61.0 

59.13  } 

58.7     60.4 

55.3 

60.0 

58.60^ 

59.70 

61.42 

56.80 

61.54 

59.87 

4, 25,  31.     Unsteady.     25.     Very  faint. 
12,    +1" '22  applied  for  defective  illumination. 
21.    +r'.29  "  "  " 

29.  Scarcely  perceptible  ;  through  haze. 

30,  45,  46.     Very  unsteady  ;  through  mist, 
47.     _J-i"  .33  applied  for  defective  illumination. 
52.     Twirling  ;  division  under  Mic.  C.  indistinct. 


^^ 
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JIPPABEMT   M.    AKD    DEC.    OBSERVED    WITH    THE    MERIDIAK    CIRCLE. 


NATIONAL  OBSSmTATOKY— ^-ffASmiraTOlI. 


[16 


jCOR  IN^.  ObseriredSemi-Diai 


4.  Unalrady. 

fi.  +  V'Ai  applied  for  def.  ill'n. 

IS.  Very  fninl. 

33.  +  V'.H  applied  for  def  ill'n, 


I     \t,^    I  4fV.\«kM1'    «   AMB   Mr.   OlBtkTtO  wnU  TBE  MERIDIAN   crsCLE. 


STATIONAL   OBSERVATO&V — WASHINGTON. 


[163] 


COR  INiR. 


COR.  IN  DEC. 


Clock. 


8. 

S47.96 


28.00 
38.01 
28.06 
28.23 

28.40 
28.46 

28.46 
31.71 
31.72 


Inst. 


Inst. 


Object. 


M.      8. 

+  0  16.60 


// 


t    II 


Corrected 
Reading;. 


o     ' 


// 


Zenith 
Point. 

3590  68' 


OBSERVED 


+ 


C.20  + 
17' 

.091 
.52 


~  0    2.18-f  1    9.06   49  36  22.53 
9.48',      1     9.07  21.54 

21.53i-f-  1    9.05  21.45 

0.02—      17.06343  50  54.01 


—  .07 


.09!+      10.87    10  25  11.01 


+ 


31.73  — 
31.74^ 

31.76-f- 
31.77 
31.78  4- 


31.81 


.36' 
.10, 

.08 
.36  — 
1.20; 

0.04-f 

3.72  + 
0.08  — 

.07 
.25 
.66 


.01—  0.95  359    5 

.00{-f-  35.62;  31    0 

.02I—  1  13.95308  46 

.01'  1  10.29310    2 

19.731  1  10.30310    2 

0.02!  0  40.56325  54 

.01,—  11.28349  21 

.01 -H  18.19   16  48 


0.84 
23.77 

14.42 
26 


>6.92l) 
7.171  J 


—  2    2.54 


23.33 
2.74 
0.04 


1  10.40   49  36 
1  10.34, 
1  10.40 


31.81+  0 
31.84 


31.84 

36.33 
36.41 
36.41 

36.53 
36.53 
36.55 

37.86 
37.87 


2.29       1  10.46 

9.56j       1  10.48 

21.97+  1  10.51 


39.39 
38.66 
41.08 

22.22 
21.00 
20.48; 


+ 


+ 


0.20 
.21 
3.71  + 

0.07—16 
.25 
.14 


19.37 

19 

20 


.37 
.201 
.44  J 


O.Oll—  1  19.74  307    9  43.22 
4.361+57    1.38315  38  21.50 


+ 


.20. 
.131 
.06; 


37. 
37.95 


92  + 


38.01 


.00  +  0 
.08  — 
.19  + 

.O4I 
.25  + 


0.11 

18.33 

0.27 


1    8.33310    4  21.70 

1  8.34:310    4    3.25 

2  32.65290  40  42.97 


16.63 


0.221—  0  10.97  349  21 

23.82+  1  8.54  49  36 

10.59,       1  8.54 

2.901      1  8.54 

0.09J      1  8.53 

2.29|       1  8.54 

9.79       1  8.57 

21.90+  1  8.61 


38.06 
38.10 


0.16 
.08  — 

.06'+ 


—  38.12+  0    0.06+  0 


0.06] 
23.401 

0.14 
0.27 


0  21.96333  16 
21.96333  16 


—  0 


42.961323  41 
41.58  324  35 


42.62 
26.87 

25.23 
27.49, 
24.72' 

24.70, 
21.43| 
21.38 

55.85! 
33.10! 

53.181 
45.56 


Object. 


COR.  IN  sa. 


Semi-Diam. 


Mars 

Sun  . 

Saturn 

Moon 

Mars 

Saturn 

Moon 

Mars 


M.       8. 


+  1     7.43 

0  0.59 

1  7.79 


Observed  Semi-diam. 


Hor. 


&I.  8. 

0  0.97 

1  7.45 
0  0.57 


0.66 
0.46 


Vert. 


II 


0    9.87 

9.22  i 
11.38 


n 
63.10 


R.  A. 


H.     M.    B. 

1     5  27.64 


1  58  38.03 

2  13  29.93 

3  13  31.59 
14  44  53.88 

;18  31  4G.38 
:19  43  21.17 


19  47  49.72 
63.3221    0    4.71 

21  26  41.62 

22  0  25.16 
22  .34  49.95 


23  32  8.28 
0  0  33.35 
0  31  57.09 


1  5  25.65 


1  58  37.96 
3  38  28.90 
3  56  57.09 

60.7822  42  55.04 
0  0  33.24 
0    5  25.34 


1  58  37.93 

2  1  10.66 
2  35  26.74 


58.24  22  34  49.72 
'22  49  14.27 


23  39  23.58 
0    0  33.33 


1    5  28.05 


2    0  24.13 

2  35  26.85 
2  54  21.28 


DEC. 


// 


+  88  29  57.97 


+  22  44  30.16 


+  49  18  47.16 


REDUCTION 
TO  1850.0 


R.  A. 


8. 

—  28.94 


DEC. 


// 


+  37  58  36.77 
+  69  53  59.70 


—  12  20 

—  11    4 


9.65 
7.02 


+    5.59 


6.57 


5.30 
6.67 

6.69 
5.51 
0.36 

6.73 


+  4  48  15  30 
+  28  15  14.59 
+  55  42  17.01 


+  88  29  56.38 


5.79 

5.27 

+    4.50 


—  27.52 


13  56  40.85 
5  28    0.03 


II    2    6.51 
30  25  36.02 


+  28  15  23.63+    6.33 


+ 


5.57 
5.83 
4.66 

5.32 
5.55 

5.57 
5.24 


6.97 


+33.98 


33.91 


32.04 


14.14 
7.11 

31.15 


33.42 
30.26 
29.10 


31.91 


NADIR  POINT. 


24.75 


42.76 


29.91 


+  88  30    5.56—  24.80 


29.96 


+  12  10  25.48 


+    2  35  34.19,+    5.24     .33.53 
+    3  29  26.57+    5.26+31.96 


60"4 
59.6 
59.8 
59.9 
59.2 


B 


C. 


Nov.  4  Night. 


60"8 
60.9 
60.4 
60.9 
60.2 


58"2 
58.6 
58.0 
.^^8.2 
57.8 


59.78   60.64   58.16 


62.1 
62.3 
62.7 
62.7 
62.9 


Nov.  5 

63.9 
64.8 
63.3 
63.3 
63.4 


62.54   63.74 


60.1 
61.3 
59.9 
59.9 
59.4 


D. 


(M.) 

61"4 
61.4 
60.9 
60.7 
60.9 


Mean. 


o     ' 
17969^ 

60"20 
60.13 
59.78 
59.92 
59.52 


61.06 


(Mu.) 

66.3 
66.3 
65.9 
65.9 
65.6 


60.12  66.00 


59.91 


179  69 

63.10 
63.68 
62.95 
62.95 
62.83 


2.9 
2.9 
2.9 
2.8 
2.9 


Nov.'ll, 


4.5 

1.6 

4.5 

1.5 

4.7 

1.4 

3.0 

0.4 

3.9 

1.2 

28.8 


61.3 
61.1 
60.8 
60.7 
60.9 


4.12i     1.22 


Nov.  16,23/1. 


64.5 
64.8 
64.8 
65.0 
64.9 


60.96'  64.80 


57.0 
57.8 
57.0 
57.0 
57.3 


(Mu.) 

5.0 
5.1 
5.2 
5.0 
5.1 


5.08 


(M.) 

60.0 
60.2 
60.0 
60.2 
60.4 


63.10 


1800 

3.50 
3.50 
3.55 
2.80 
3.28 


3.32 


179  69) 

60.70 
60.98 
60.65 
60.72 
60.88 


57.22;  60.16  60.79 


Nov.  17, 


59.5 
60.0 
60.3 
59.8 


55.3 
54.9 
55.0 
54.7 


57.1 
5G.7 
57.3 
56.4 


(Mu.)  179  69) 
I  61.1  '58.25 


61.1 
61.3 
61.4 


,58.18 

58.47 
,.58.08 


59.90'  54.98'  56.87   61.2258.25 


9,  10.     Very  unsteady. 

31,  32,  33,  34.     Through  clouds  ;  unsteady. 


^^■^^^^»^^^%^^^^^%^^^ 


^tf^r-^r^  i~iir^jxj  t. 
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APPARENT  A  AHD   SEC.   oBsEKVED   WITS   TBC   MERIDIAN   CIRCLE. 


DATE. 

t 

OUJE 

TIMES  OF  TRANSIT  OVER  WIRES. 
C'T  OBSERVED. 

CIRCLE&.MlCKOMETElt  READINGS 

; 

^      THER-S 

1   A'-^='-!, 

1.47.    :•; 

1   .   ,  „.  ,  .„.     .v.  . 

.     M.    >i[. '       Mean. 

A.   ,  1).     C.  '  D.  '.Mean.'  Wic 

Nov.  17  1    1 

1    2 

20       t 

V    Til 

a    Bo 
Si 
Si- 

ov, ii.  L.     . 

.    16!r.'36!o.-.2!5   9!oao'.54:!'.0   o!lj'  3  14'   9."3G 
.  1   ..  ,43.054.5|  6.2'l8.630.e4a.7   3  3y  12.67 

0    ■      "-'■'."["■■■        Rtn.  1     J„.      0   1  0   i 
10  24  65.550.(100.667.503.15      .     .,                    .        'Mn 
344  44  24.5'31. 825.23(1.237. 92      .     .    30. 17053. 4'49.8 
332  51  53.050. 552.3,56.055.20      .     .   39. 39039.029.9, 

....■.,.  1  .  i  .     .  .1         !     11 

300    2  14.216.314.019.315.92   40.13030.18644.537.4^ 

"        ..   1   .<   '   .1   I    •■      34.33a'39.18244.r37.fi| 

26 
27 

4 

'4 

'                         ■  i   ■"  1   ■-  '  ■■   1   ■■      1 

llx !5I. 4.  3.215.026.738.050.1    1.0  14    9  20.4!) 

.1M&N.L.(Mic.6}'4U.4..'.3.4'  4.2  16. 3'2rt. 7  40.152.0  IC  11  16.44 
,2dAS.L.(Mic.2);  1.0  13.134. 733. 848.1,  «.011.71C  13  36.34 

ll    Li 

h:  ;  : 

.  148.0:  2.4I6.130.044.25a.2ia.318  32  30.17 
.  .18.7,21.252.524.456.028.7   U.221  27  24.53 
.  i54.3   5.4l6.127.938.4,;-.0.0^  l.i;2I  37  27.59 

359  45  33.2'23.817.o'2l.5|9l.l3      .     .  '30.10646.940.5 
30  59  53.647.7  45.452.040.89      .     .    30.070  47.539.1, 
330  17  53.059.053.858.756.12      .     .  ;30.06847 .238.8 

=,'11 

|fl2 

St5 

.   c. 

hti   !      ."      .' 

.  '10. 020.932.243. 1'SS.S   5.216.321  58  43.07 
.  150.4,4.818.3,32.540.2   0.7  14.918  33  32.54 
.  ■32.256.019.5,43.0   5.029.052.421  15  42.57 

320    3  51.859.        S59.o'5-:.70  ^     .,30.068  46.337.2 
359  45  20.623.            91.420.70      .     .    30.39233.839.5 
93    2  54.553.                .452.87      .     .  ]30.44236.5|36.8 

t.3 
14 

tl.5 

a    Ah 

lici    .      .      . 

.   50.0'23.«54.3'26..V5e.330.5   3.o!2l  27  26.35 
.    56.5'  7.3ia.5'29.7;4U.fi51.6   2.721  37  29.52 
.   ■12.023.334.145.356.2   7.118.22158  43.00 

30  59  52.045.                .547.23  '   .     .  130.44036.-1,36.4' 
330  17  56.161.                .Orie.95      .     .  '30.44435.8.86.2 
330    3  57.663.         j(64.361.60      .     .  ;30.45334.335.3, 

110 
17 

.    l',5..i    .     .     .' 

..  .  'l5-2,2G.537          .5;  0.0'l0.322.0|a3  36  48.54 
'  .  J24!o36!l46.y      !6^1u!22o!y32'.G32  57  58.47 

310  13  35.o!40.        .743.439.45  ,   .     .  '30.46433.5,34.3' 

"        "   1   ..   1   '.   ,     ..       39.005'      '■     ■■..-; 
335  30  16.4.24.418.423.720.72  ,   .     .    30.46632.9'23.e 

19 
ti!0 

a    At 

y  \y. 

a     Lil 

Jromeda;      . 
biojieifo  (Mic.) 

.  I42.955.4'  7.5      .032. 445.257. ]■  0    1  20.07 
.,38.2,49.7   1.013.122.035.040.(1'  0    6  12.13 
.  ,44.7,  4.(133         .4,  2.522.541.7   0  32  43.33 

349  31  45.751. 4'44.949.5'47.87  !   .     .  '30.47631  .sISS.l' 
335  27  13.        .815.830.(117.10  '   .     .  ,30.47631  .OSl.Oi 
16  47  61.        .058.462.460.67   40.90230. 48030.7;31.S 

aa 

I-J3 

24 

a     Ccli         .      .      . 

.    IO.o'21.9'33..-..956.l'  8.0  19.5  0  36  44.79 

■47.5 
1         55.                    j                , 

302  16  40.                        .4  43.07      .     . 

49  35  41.                        .238.50  I   .     . 
27.                        .025.23  1   .     . 

30.48O.'W.7i21.4j 
3O.4823O.022.0 

■        i       1 

25 

2C 
27 

Polaris  .... 

15  47.66 

30.                        .516.90  1   .     . 
18.                        .7  14.85      .     . 
30.                        .017.27      .     . 

30.47629.2^32.0! 

28 
29 
3U 

Mi 

1.!,   IBI  (,»d  N. 

'                                              .0 
:               ,                             '43.0 
L.     118.229.441.                        .936.31  1  54  52.46 

37.  .8'90.8'36.824.45 

38.  .933.0,.^8. 035.87 
333  19  21.        .3;26.427.023.90d 

■    • 

'        1        i 
30.47328.031.4 
30. 484  37 .030 .5. 

31 
32 

:i3 

a    Pe 
t;     Tu 

Bs,  S.  L.  (^ 

lie 

.  138.545.4;  3.J             .952.4   9.4,  3  14  18.81 
.  j39.B,53.1   3.|             .4,39.550.7   3  39  15.53 
.  :   ..  1   ..  i  ..  i  .          .  'I0.521.&  4  40  15.75 
.  ,53.5'  4.7n.2'29         .254.4   7.4i  5  17  29.65 
.  '45.4|56.0  7. 4|l8.529.O40. 4,51.0  5  29  18.24 

10  24  05.7C3.5'59.O67.8'64.OO 
344  44  24.43U.0;24.129.o;26.87 

39.614 

■     ■ 

30.5O6'2e.0'ie.8| 
30.50436.8118,4 

+34 

t35 
36 

Flob*,  (Mic.  e 

^  T„ur,  :  . 

(T      Oriojiia  .      . 

> 

334  52  28.235.229.434.231.75 
351  19  51.154.050.5,54.559.53 
319  48  55.458.860.201.3^58.93 

38.570 

30.510a5.l|l7.3[ 

30.504  34  .sie.r 

30.508,34  .»lfi.6 

3D 

37 

38 
39 

1      Pisciom        . 
a    AtiilroniedK 
a    CuMiojitis!  . 

.      ..  L.    45.556.5.  7.2'l8.2'29..'i'23  32    7.36 
.  :43. 556.5  9.221.234.0,46.058.8;  0    1  31.31 
.    46.01  5.U24.o;44.0.  3.523.0  42.7,  0  32  44.03 

335  55  14.3l20.515.7'20.2'l7.67 
349  21  44.7,48.8  43.148.446.35 
16  48  31.927.924.331.6,26.93 

;      1     'u« 

30.562  30.0  36.0: 
30.56230.0,25.5, 

Dec.   3 

40 
41 
42 

I    T» 

:"  :  ; 

.  '37. o'.47 .859.01  9.030.731.542.81  2  55    9.69 
.    53.IJ;  5.51S.230.843.0.'i5.0   8.0!  5  17  30. .'iO 
.    43.054.0   5. U  15.526. 037.248. 4;  2  36  15.59 

324  36  27.534.336.234.833.30 
349  34  48.7'49.645.751.3'4e.e0<^ 
323  42  a8.3'33.83l.a35.4|33.13 

:  : 

30.54399.0:35.6 
30.50031.0,85.4; 
39.97649.4,39.1  M. 

43 

45 

1)    T« 

";; :  : 

.  ^37. 348. 459. 3'l(j.4ai.3.ia. 143.4'  3  55  10.29 
.    3U.II47.2'  3.520.437.053.011.0  3  14  20.30 
.  141.754.3  6. 1'18. 1:3.3,41.353. 4   3  39  17.73 

324  36  30.5!38.224.9  37.725.33 
10  34  63. 464.358. 4'6C.263.07 
344  44  21.336.922.333.5,24.00 

.     .  '29.97448.2.38.3 

.     .   20.97847.4,38.7; 
.     .  '39.98646.5|3e.5, 

*!3 

a     Ta 

T:  : 

.   '  ..  i   ..    al.o'  1.3I3.4'35.030.0   4  38  13.34 
.   '31.042.2.^.3.3   4.4  15.2'2C.237. J    5    8    4.24 
.    54.2,  C. 619. 431. 544.056.5   O.U   5  17  31 .60 

337  18  32.5'38.5'33.540.036.13 
312  44  2U.727.02.'>.a,39.125.SG 
349  34  46.8^48.4^45.351.8.48.07 

.     ,    30.012 45. 3!3e.9i 
.     .    30.01844.8,38.5, 
.     .    30.036, 44. 5^38. a 

40 
51) 

d    Ori 
«    C.I 

Ills    .        . 

.    33.1  ■13.053.2'  5.0  15.430.837.7   S  35    4.74 
.    ly.3'32.245.4'59.0    ..    35.4    . .  j  5  34  48.30 

320  42    2.21  l.i'  4.6'  9.3*  5.87 
2b6  59  55.G59. 858.062. 7:.W.02 

.     .    30.03044.V37.6; 
.     .    30.03644.538.0; 

-^1 

a    Oti 

iiis  .     . 

.  ;i3.3J34.4:'5.4|j6. 457.5!  8.820.0,  5  47  46.53 

i        1        ■        '        i        1                 1 

328  29  I6.3l22.0'l7 .522.0  19.45 

1        1        1        j 

.     .  |30.044|44.537.4| 

i          >       1      ' 

CLorn 

Hourly  ;        '* 

iLDKor        1   Error       Mic.  coin.    '     I  ,ev.  =  34''.406 

+m. 

<"«:  hr 

1                         1     RUHB.         A[ 

! 

h. 

Nov,  20,  . 

S6,    . 

m,  19 

as,  23 
'■      4 

,      30.  a 

Dec.     3,   4 

/44.8() 
47.04 
47.19 
48.30 
48.9y 

r- .  i  +o': 

g  0.0501 

.040; 
.031) 

.0251 
.03^ 

.032 

397'  +0.038, 

!                1^.36 
1  +  .10 

1  +   .11 

,  —  .42 

17 
23 

17 

40.120  1 
.129 

■12*                       A. 

7.     Wire  (V  recorded  SIi.O 
15.     Wire  VI  recorded  61. 1 
35.     Wire  I  recorded  5I1.5 

stwF.D  Latitude  3S°  53'  39".26  North. 

NATIONAL   OBSEBVATORY— WASHrNGTON.  [    165    1 


[  l56  ]  appabBht  jr  and  dec.  observed  with  the  meeidiam  circle. 


KATIOKAL    OBSKRTATOSy — WASHIHOTOM.  [    167   ] 


[    158    ]  APPABF.NT    il(    AND     DEC.    OBSEBTED    VflTB   THE     HEMDIAK    CIRCLE. 


MATIOHAL   OBSEKTATOBY — WASBIiraTOlt.  {   tSB   ] 


(  160  ]  AFPASEirr  m.  ird  dec.  obsebYed  virft  tsb  uekidias  circle. 


HATIONAL    OBSERVATORT — WASHINOTOIT. 


[161  ] 


COR.  IN  JR. 


Clock. 


67.23 -h 


IllBt. 


67.2414-  0 
67.25J+ 

67.26,— 

68.59 

68.62+ 

68.63 

68.64 

68.65 
68.67 


8. 

.20 

0.29 
.08 

.14 
.02 
.20 


COR.  IN  DEC. 


Inst. 


Object. 


0    0.00 
43.36 


// 


Corrected 
Reading. 


// 


68.68 
—  68.69 


.18,+ 
.]0 
.06  + 

.06 
.521+ 

.21 


—  0    0.06 


+ 


0.00 

.01 
.021 


.03 

18.37 

O.OG 

.05 
.11 


0  17.54  343  41  47.18 
U  17.55  343  41  13.81 


Zenith 
Point. 

860069' 


u 


40.57 

1  59.59 
1    6.52 


! 


OBSERVED 


R.  A. 


62.48 


326  42  48.55 

297  14    6.70 
312    8    9.95 


0  23.09  335  32  58.69 
23.09  335  32  40.29 
44.45j323  41  49.96 

43.03324  35  53.19 
11.161  10  25  20.22 


61.28 


—  .06 

—  0    0.12 


+ 


—      16.56344  44  11.33 


—  1  20.08 


307    9  34.37 


17 


8 
1 
1 

2 

2 

2 
3 

3 
3 


M.     8. 

12  20.59 

24  54.84 
31  21.99 

1  5.56 
16  26.06 
58  37.84 

9  18.59 
35  26.69 

54  21.45 

13  31.71 

38  28.56 
50  57.18 


DEC. 


REDUCTION 
TO  1860.0. 


R.  A. 


o      '     '/ 
+  22  35    2.21 

+    5  36  25.32 

—  23  52  16.53 

—  8  58  12.08 

.... 

+  14  26  27.46 

+    2  35  27.93 

+    3  29  21.16 
+  49  18  58.19 

+  23  37  49.30 

—  13  56  47.66 


8. 


+ 


6.18 
5.06 


+ 


5.37 

5.33 
6.47 

5.74 
4.52 


DEC. 


// 


—  6.98 
—13.76 


3.54 
5.72+44.75 

O.OO  •        . 


36.93 

35.30 
22.58 

26.29 
+33.34 


0^0^0*10^0^0^0^ 


NADIR  POINT. 


A. 


61"9 
61.9 
59.8 
61.2 
60.2 
60.6 
61.0 
60.3 
60.5 
60.4 


60.78 


B. 


Dec. 

6e"5 

64.4 
64.3 
65.2 
63.4 
64.1 
63.9 
65.2 
63.5 
63.9 


64.44 


C. 


29, 

6l"0 
57.0 
56.5 
58.3 
56.5 
56.5 
58.0 
57.3 
56.3 
57.6 


57.50 


D. 


(Mu.) 

63"4 
62.1 
60.5 
63.1 
61.1 
65.5 
62.1 
63.3 
60.5 
62.4 


Mean 


62.40 


o 
17960 

63"20 
61.35 
60.28 
61.95 
60.30 
61.68 
61.25 
61.53 
60.20 
61.08 


61.28 


).    Objects. 


Japiter  . 
Mars 


COR.  IN  JR. 


Semi-diam. 


M.     8. 

+        1.71 


Obserred  Semi-diam. 


Hor. 


0    0.54 


Vert. 


0  21.69 
9    9.20 


*^*0m0^0 


^0^f^0^0^0^f^0^^ 


^»^m^k^m^^^^^^^^^^^^0^0^ 


OBSERVATIONS 


WITH  THE 


PKIME  VERTICAL  TRANSIT  INSTRUMENT, 


1847. 


^■^^'^'*"  ~  ^  ~h~'ii*'irni~u'ain-rvi~i_rururi_ri_ro''>-ruri_r 


NATIONAL  OBSERVATORY 


[    164  ]  OBSEBVATiom   WITH  THE   PBIME    TEBTICAL  TBANSIT. 


KATIOHAT.   OBSESTATO&Y — WASRINQTOH.  f    186 


'H.   Lifui.  Herndoii 


AgauMED  Latitude  38'  53'  38".80  North. 


[•1«6  J 


OBSCSVATtOjrS    WITH    1H£    PaiHE    TEBTICAL    TS^NBtT. 


DATE. 
1S47. 


(888)       . 

Lai.  6830 

f  Perfl«l     . 

(1128)     . 

Lil.  6S39 
(lOS)  . 
(1476)  . 
Lai.  13805 

(1935)  . 
L>1. 13601 
(a«6)  . 
Lai.  15196 
Lai.  7003 
(149S)  . 
(1476)  . 
UI.  114T1 


'  TIMES  OP  TRANSIT  OVER  WIRES,  i 


TIMES  OP  TRANSIT  OTER  WIRES. 


\^. 


JE. 

iw. 


4     t)    9.0    SU.^SB.-'iSU. 41  4.5  17.6 
7  45  59.0    13.3,a7.949.U56.|!|l).U 


Ql  and  33.    Obiervnt  at  lh«  lamc  time. 


KATUtUAL  OUBRTATOmT — WASBUiaTOa.  [   107 


AeacMEb  LATituDs  38°  S3'  38".80  KoK-nt. 


[    ISB  ]  OBSESTATtOKI   WITH   THE   PKUtB  TBRTICAL  tKAHBIT. 


MATioKAL  o8nETAT<mT— WAtsraoTor.  [  169 


Assumed  Latitudb  88'  SS*  38''.80  Noi 


[    170   ]  OBBElVATIOVf  VtTH   THE   PBIMB   VBKTICAL  TkAHSlT. 


NATIONAL     OBSURTATOBY — V/AHHISOTOX .  [    171 


Assumed  Latitddg  38°  53'  38".80  Noeth. 


[    172    ]  0BSERVATI0V9    WITH    THE    PBIME    VERTICAL    TUKSIT. 


KATIOHAt   OBSESTATOBT — WASBI50T0K.  [    178    } 


[     174    ]  0BSCRVATI0M8    WITH    THR    PKIHE    TERTICAI.   TKAKSIT. 


HATIIIKAI,  OBSKKTATOKY— WAtBIManir.  [  If^  ] 


:  ite  ] 


OBSEHTATIONa   WITB  Ttt£  PHIltE   tZBttCAL  nATtStt. 


April  SI,     11  i  —    3.73  ,  +  0.080 
29,     11  I  +    0.65  0.078 

SS,     13  I  4.53  j        O.OOO 


4.    Muy.     "Siar  acnrcely  liailjle. 


HATioIiAL  (iBflCAVATafiy"#AaatB6T(»(.  (  1^ 


Assumed  Latitude  38°  53'  3b".80  NoatK. 


[  i^S  ]  ofisEayATtoHB  with  the  fuub  vEaTtCAli  TaAMstr. 


NATIONAL  OBBKRrATORT — VAIHINfiTON.  [  179   ] 


OBSEKVATIOHB   WITH   THE    PBtHE   VEBTICAL  TKAKBIT. 


BTATIOKAL    OBSEEVATORV — WASHINGTON. 


LEVEL  READINGS. 


Means. 


33.35 
36.65 

33.85 
36.11 

33.90 
35.66 

34.20 
37.40 

34.40 
3ti.05 

34.50 
36.70 


34.20 
!  37.22 


I  34.30 

.  36.50 

I  34.45 

1  35.72 

'  34.43 

j  37.35 

I 

,  34.80 
37.75 


S.  —  N. 


^?"-     ,  MEAN  OF  i9^"^9^i7i 

ilv'i  WIRES        1"   R'^*»^   — 

j-ievel.  .  Ascension. 


OBSERVED 


!  R. Ascension.  iN. Declination 


I 


34.95 
36.87 


34.90  I  35.05 
36.30  j  36.70 

I 
43.60  j  41.37 
44.22     44.22 


42.47 
44.55 


Div, 

+0.85 
0.57 

0.45 
0.3D 

0.55 
0.06 

■4-0.25 
— 0.U5 

'  -f0.40 
—0.30 

i  +0.45 
0.17 

0.15 
+0.40 

—1.23 
0.00 


I, 


// 


REDUCTION  TO     «;   i 
1860.0 

-a     I: 


1  i  t 


R.  A.         Decl.     :  ^ 


Of 
80 


41.47 
43.29 


42.55  I  41.47 
44.35     44.27 


42.65 
45.17 

42.80 
44.35 

42.95 
44.50 

43.70 
45.05 

43.85 
45.05 


41.50 
44.27 

41.65 
43.35 

41.70 
43.45 

42.50 
43.75 

42.65 
43.75 


1.00  I 
1.2G  ! 

1.08  j 
0.08 

1.15 
0.90 


'  43.85     42.65 
45.05  ;  43.75 


43.45 

44.80 

43.80 
45.75 

15.65 
17.35 

15. .35 
17.35 

11.65 
16.50 


42.00 
43.10 

42.55 
44.25 

13.67 
15.35 

14.12 
15.35 

10.25 
14.15 


1.15 
1.00 

1.25 
1.05 

1.20 
1.30 

1.20 
1.30 

1.20 
1.30 

1.45 
1.70 

1.25 
1.50  : 

1.98  ! 
2.00 


1.23  : 

2.00  I 

,1 

1.40  j 
-2.35  l| 


H  •    lu  •        S«  S  • 

+0.33  ,  12  41  40.06  ''  +  17.23 


II.    M.      8.  o        '     ft 


s. 


// 


12  41  57.29     36    9  21.72     +  6.60  ,  -54.87  !  10  '  H. 


0.22  I  12  27  26.98  i        17.20   I  12  27  44.18  j  37  16    7.37 


0.17      12  18  34.52 
0.05     13    7  49.34 

I 

0.03  i  13  35  39.08 
0.17  ;  13    6  17.53 

I 

0.15  I  13  2  19.51 


17.27  !  12  18  51.79  37  57  37.09 

I 
17.25  j  13  8  0.59  i  36  15  19.90 

17.29  ,  13  35  56.37  35  45  38.83 

' '  I 

I 
1 
17.25  ;  13  6  34.78  37  41  57.86 

I 

I 
17.18   13  2  36. G9  '  38  14  20.61 


0.35  ;  14  4  20.18  i    10.80  I  14  4  36.98  i  33  1  1.12 


0.63  <  13  44  53.69 


0.33  13  57  46.92 


10.8/'  . 


13  45  4.54 


35  12  15.53 


10.'}5  '  13  57  57.67  i  35  9  28.72 


0.56 
0.60 
0.64 


14  38  41 .07 

13  47  52.17 

14  21  47.45 


0.70  i  15  25  24.88 


10.74 


10.82 


10.79 


10.79  ; 


0.70  15  18  35.74 


14  38  51.81 


13  48  2.99 


14  21  58.24 


15  25  35.67 


33  26  21 .23 
37  49  28.80 

36  53  1.46 

37  8  27.23 


0.70 


15  18  34.31 


0.88  12  12  23.97 


0.77   12  55  0.74 


1.12  13  47  40.35 


10.79   15  18  46.53  37  53  12.10 
10.79   15  18  45.10  i  37  54  59.25 

38  45  7.61 


22.70  I  13  48  3.05  \   37  49  30.18 


0.91   14  2  57.28  '■   +  22. «2  '  14  3  20.10  i  38  3  20.04 


—1.05     13  58    4.76 


6.78      13  57  57.98     35    9  32.87 


5.18 
6.08 
5.19 
4.43 


4.40 


.     .     .       !  38  10  17.35 


5.69 

5.44 
+  5.67 


I 


6.81  1  55.63 
6.96  ;  55.51 
6.20         53.39 


8 
10 


5.82  ,      50.88       7 


6.18  '      53.79 


8 


6.23  ''      54.17  ;  7.8 


m     I 


5.62         49.89  i    7  [ 


5.77  I      52.52 

I 

I 
I 

5.59         51.07 


45.18 
55.54 
48.24 
37.24 


4.37  !      38.66 


38.67 


58.67 


I 


10 
8 
9.10 

8 
8 
8 


5  i 


8  ! 


57.42  I     9  I 


54.97  i  8.9 


53.30 
-53.48 


9 
10 


r  isi 


OBJECT. 


Lai.  23919. 
Lai.  23537. 
Lai.  23269. 
Lai.  24615. 
Anon. 
Lai.  24579. 
(4407) 
(4714) 
( 4632) 

Lai.  25860. 
Lai.  26923. 
Lai.  25625. 
(4797) 
Lai.  28347. 
I  fjL^  Bootis. 


I  fi^  Bootis. 
,      Lai.  23117. 
j       Lai.  24271. 

Lai.  25625. 

i 

i      Lai.  26013. 

•       Lai.  25860. 


J,  5.     Very  liiiiit. 

27.     Unsteady. 

35.     Hazy.     Star  aUnoat  ton  faint  for  observ.iiion. 


^^^^^^^^m^^»^*    ^^M 


Assumed  Latitude  3H°  53'  38".80  North. 


24 


[  182] 


O8SERTAT10NS   WITH   TEfE   PRIME   Vl^RTlCAL   TRANSIT. 


^^^^^^^^^i 


I 


DATE.    I 


1847. 


v 


o 


OBJECT. 


May 

29 

n 

II 

Si 

10  > 

12  5 

13) 
14  J 

15) 
16 

June 

7 

18  1 

9 

19) 
20 

21) 
225 

23) 
24  5 

25) 
26  5 

27) 
28$ 

29) 
30  J 

31) 
32$ 

33) 
34$ 

11 

35) 

36  5 

37) 
38 

(4407) 
(4536) 


(4797)     . 
Lai.  26013 
(4778)     . 
Lai.  28347 


'  fi*  Bootis 


fi^  Bootis 


Anon. 


6  Booiis 


Anon. 


Lai.  29341 


I  C'  Coronas  Borealia    . 

I 
I 

I 

I  C*  CoronsB  Borealia    • 

I 

! 

I       Lai.  28641    .     .     . 

I 
1 

;    7  Coronie  Borealia     . 

i 

! 

I  X  Coronas  Borealia     . 

! 

K  Coronas  Borealia     . 
C*  Coronas  Borealia     . 


1     40  (  I  f  *  Coronas  Borealis     . 


41) 
42  5 


Lai.  28641 


DATS. 


CLOCK 


,-Hazimuth. 


clock's    I 

HOURLY     ! 
RATE. 


May  29,  14    —     6.84  !     +0.015 

June    9, 15  2.74  !  .038 

11,  16,  0.88  '  .040 


i 

1 
1 

04 
> 


E. 
W. 

R. 
W. 

E. 
W. 

E. 
W. 

E. 
W. 


I 


E.     ! 

W. 

I 

E.  : 

W.  I 

E.     I 
W.  I 

E. 
W. 

E. 
W. 

E. 
W. 

E. 
VV. 

E. 
W. 

E. 
W. 

E. 
W. 


I 


E. 
W. 

E.     , 
W. 

E. 
W. 

E 
W. 


E.     I 
W.  I 

E. 
W. 


c 
Ch 


N. 
S. 

S. 

N. 

N. 
S. 

s. 

N. 

N. 
S. 

N. 
S. 

s. 

N. 

9. 

N. 

N. 
S. 

N. 
S. 

N. 
S. 

s. 

N. 

S. 

N. 

S. 

N. 

N. 
S. 

S. 

JS. 

N. 
S. 

s. 

N. 

N. 
S 

N. 
S. 

s. 

N. 


TIMES  OF  TRANSIT  OVER  WIRES. 


A. 


B. 


II.  >i.  a. 

2  9  14.0 

3  47  36.3 

2  26  0.0 

4  23  8.6 

2  53  31.8 

5  45  44.0 

3  3  .'iS.S 

4  55  :Jri.S 

3  13  10.0 

5  14  ti6A) 

4  2  36.5 

6  43  32.6 

4  14  24.0 
6  16  35.0 

4  15  14.2 
6  15  36.0 

3  40  26.5 

5  41  41.0 


2  52  58.5 

7  21  58.0 

3  25  16.0 

4  44  42.5 

3  51  58.9 

8  1  43.0 

4  10  32.0 
6  51  42.8 

4  10  33.0 
6  51  41.0 

4  20  25.5 

6  43  23.2 

4  35  .. 

7  27  .. 

5  2  25.0 

6  28  19.0 

4  2  52.0 

7  24  3.9 

4  10  28.5 
6  51  37.0 

4  10  29.5 
6  51  35.0 

4  20  28.5 
6  43  23.8 


C. 


c 

c 

K 

01 


TIMES  OF  TRANSIT  OVER  WIRES. 


D.     E.  i  F.  I  G. 


■  G.     F.     E.     D.  i  C.  .  B. 


A. 


8.  B.  n,  B.  B.  8. 

44.0  14.045.216.145.216.9 

11.0  46.9'20.855.927.0   0.7 

■        I         ,         I 

25.0  50.5:16.7  42.0|10.o!33.5, 
37.5!  5.9133.9   0.9,30.1  54. fc*. 

I     ■     ■     I     '     i 

50.0   7.626.044.5.  2.020.6 
3.222.340.9   0.217.736.5. 

1     I  '     '     ; 

25.051.0  19.045.0'14.8    ..   i 
5i).02tf.y5d.026.U.J?<.0'   .. 

34. 5  59. 9  25.0 51. o|l5. 0  40.5 
53. 222. 048. t«  16.1.42.0   9.0 

55.4  15.034.854.5  12.932.0 

53.5  13. 634. 054. 0;13. 5  33.2 

I         '  I         ■         ■ 

48.5  13.037.7   2. 7129. 052. 8. 

2.5  29.5  56.0  22.0  50.414.0, 

38.8   4. 0  29. 0  54.0,21.0 45.0- 
3.731.558.025.053.0  17.5 

'52.817.2  43.0   8.6|33.0    ..   ' 
;  8.136.4   3.231.555.8    ..   | 

!21. 4 33. 2 45. 056. 9   8.M9.8 
21.2  33.2  45.257.0'  9.0  20.5' 

i      !      '      ■      I      '      ; 

52.0  30.0'  6.0'44.0!18.5.57.0 
28.0  14.356.541.021.5   4.0| 

I         '         '  I         I         I 

11.523.536.148.2,  1.6,13.0| 

56.0'  8.0  21.0  33.347.0,58.5 

'     '     I     :         I     ! 

51.310.529.748.2.  9.026.6 
2.8  23.0.43.0   2. 7,23. 041. 5' 


a. 


a.  I    a.  ■    a. 


a. 


I 


52.3,11.530.749.210.027.6' 
'  1.021.041.0;  0.7:21.039.5' 


<      I      .      I      !      ;      i 

'47.5'  8. 530. 552. 5il3. .535.11 
■46.5   9.232.055.216.539.0 

I      ;  I      !      .       I 

!l4.032. 050.0'  7.4I26.943.O 
28.8  47.3   6.024.043.5   0.6 

58.633.0   7.542.816.052.0 
1.6  42.222.0;  2.7  39.118.0, 


S. 

N. 

N. 
S. 

s. 

N. 

i\. 
S. 

S. 
N. 

S. 

N. 

N. 

S. 

N. 
S. 

S. 

N. 

S. 

N. 

S. 

N. 

N. 
S. 

N. 
S. 

N. 
S. 

s. 

N. 

N. 
S. 


e. 


28.0   1.533.4'  7.542.016.7 
'10.9  42.012.243.014.0  44.0 

I     ,     ;     .     j     ; 
I17.242.3 11.939.0;  7.035.0 

140. li  4.031. 457.022.9j48.2 


>34.2'53.0  11.1  29.948.9,  8.0 

51.0   8.926.045.01  3.021.1 

I 

..    56.026.H54.625.0;54.5 
..    40. U   9.035.0   2.029.0 


26.053.519.0  46.1  13.141.7 
,^)4.020.0  44.5  lO.d  35.5;   l.O 

51.111.&30.0  51.0'll.5'32.0i 
,52.5  12.8  30.9  50.0.10.0.29.5' 


,33 .0 .57 .024 .0  51 .0, 17 .0;44 .0 
54.5  18.0144. 0,  9.033.556.0 


1.^  J 


.25.8  51.0;i8.6,45.7  ]2.8;40.0 
!59.023.0,50. 5  15.0.40.5!  5.4 


..  ;il.0.35.8.  3.231.058.5 


33.0  57.9  23.0  49.014.2 


I 


30.0  41.053.0!  5.OI7.0I29.O 
,30.9'42.0  53.9'  5.2'17.229.0 

i      '      '      >      I 

i37.018.7'57.5;42.3!25.5!ll.a 
42.5'21.257.035.0!1.2;47.5 

3.0  14.528.040.5<53.3   5.5 
48.059.0  12.2,24.6!37.0;49.9 


.8.41.2^  1.0:21. 


0 
13.933.0 


43.0   1.1  21 

;57.8  15.0  36.0  55.0 

I44.O  2.122.8,42.2^  3.0,23.0 

156.0  13.034.053.0  12.0,31.0 

I        I        I        I  I 

i  4.5'27.0'48.2I1.4'34.5'58.0 
,  8.5,30.751 .0  13. 0*35. 0*56 .8 

I        '        i        =        I        i 
55.0  12.031.5  49.3!  8.4!26.9 
•12.128.7  48.0.  5.523.541.0 


8.o'23.0.38.453.8|l0.o'24.1 
19.9  35.:  51.5   6.823.238.0' 

'    !    '    I        ; 

47.2.  7.026.545.6.  4.024.0 
57.8  18.0'38.8'58.8:17.437.5 

I      '     I     I      i      ! 

48.2'  8. 0'27. 5,46.8'  5.025.oi 
55.816.036.856.815.435.5 

50.0  11.532.303.4  17.o!37.o' 
47.0  10.0  32. K54. 5' 18. 0  38. 6 


,'19.858.0  34.5  ]5.0;54.6'35.7 
N.    ,44.5.20.5  53.829.3  3.038.0 


N. 
S. 

S. 

N. 

S. 

N. 

N. 
S. 


25.039.3  56.011.827.0  43.0 
139.5  54.0  10.025.040.556.0 

'43.8'  4.032.8-42.0  3.2i3d.5 
56.416.234.854.514.0,33.0 

44.8  5.023.843.0  4.224.5 

'54.4  14.433.053.7  13.0'31.3 

i        I         i 
1.422.045.6,  8.030.0:53.0 

4.024.547.0:  7.530.0'51.0 


M.     t. 

17  52.5 

56  14.0 

33    3.5 

30  14.1 

58S7.0 
50  39.0 

11  24.5 

62  56.0 

20  8.8 

21  25.8 

7  59.0 
48  49.0 

21  11.0 
33  33.5! 

23    8.0 
33  30.0 

47  26.2 

48  38.8 

56  5S.5 

35  51.8 


35  57.5 
55  23.0 

55  18.5 
5   2.0 

15  41.8 

56  52.0 

15  42.8 
56  50.5 

S6  21.0 
49  18.0 


39 
31 


•  • 


•  • 


19  17.7 
38  11.5 

6  59.0 
98  11.0 

15  44.S 
56  5S.6 

15  45.S 
56  50.8 

S6  16.S 
49  19.5 


KATIOMAL    OBSERVATORY WASHINGTON. 
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m 


I 

LEVEL  REA.DL\aS.  i 


^^^'^^^^^^^ 


il 


a 


Means. 

S.      N. 

1 

1 

3 

1 

N. 

12.00 
14.65 

t. 

9.60 
12.52 

Dio. 
—2.40 
2.13 

3 

4 

12.55 
15.50 

10.22 
12.65 

2.33  ' 

2.85 

1 

5 
6 

13.24 
16.62 

10.83 
13.69 

2.41 ; 

2.93 

1 

7 
8 

13.30 
15.65 

11.27 
13.45 

2.03 
-      2. 20  ; 

9 
lU 

13.65 
15.75 

11.87 
13.87 

1.78 

1.88  i 

1 

11 

IS 

14.65 
17.54 

12.75 
14.00 

1.90 
3.54  : 

13 
14 

15.20 
16.92 

12.75 
13.87 

2.45  ! 

3.05 

1 

15 
16 

15.20 
16.92 

12.75 
13.87 

2.45 
3.05 

17 
Id 

16.15 
17.65 

15.20 
17.00 

0.95 
—0.65  1 

19 

10.60 
14.27 

11.75 
13.50 

4-1.15  ■ 

—0.77 

31 

1 

11.70 
12.50 

11.46 
12.47 

0.24  ' 
0.03  ! 

23 
24 

11.87 
14.60 

11.80 
13.85 

0.07  . 
—0.75 

25  ] 

26  - 

12.00 
14.15 

12.35 
13.40 

+0..35 
—0.75 

27 
2c) 

12.00 
14.15 

12.35 
13.40 

+0.35 
—0.75  . 

29 

!    30 

11.90 
14.15 

12.50 
13.17 

+0.60  ' 
—0.98 

31 
32 

13.44 
14.37 

12.22 
13.61 

0.22  . 

—0.66  1 

1 

33 
34    . 

12.40 
14.07 

12.96 
12.95 

^o.-'ie 

—1.12 

:  35 . 

36 

15.00 
17.65 

12.00 
15. bO 

3.00 
1.85 

37 

15.12 
17.65 

12.17 
15.20 

2. 95 
2.45 

39 
40 

15.12 
17.65 

12.17 
15.20 

2.95 
y.45 

41 
42 

15.12 
17.65 

12.55 
15.05 

2.57  ■ 
.  —2.60 

Corr.     i'mcatmhi?     Correction 

for       "  ^wiRES  *"  ^^^^' 

Level.  WlKLb.      Ascension. 


OBSERVED 


REDUCTION  TO 
1860.0 


R.Ascension.  N. Declination.      R.  A. 


Decl. 


// 


H>   M.        B. 


I. 


II.    M.    1. 


:       O      »        " 


-1.27      13    2  44.13     —    6.90      13    2  37.23     38  14  26.38     +  6.46 


1.45  ,    13  28    6.54  ;  6.76   .  13  27  59.78     37  58    8.05 


1.48      14  22    5.48 


1.19  ,:  14    3  26.87 


1.03      14  17  17.57 


1.51  1  15  25  42.48 

.1 

1.53      15  18  53.38 


6.06 


!         ff 


—58.80 


57.02 


^^^^^^^^s^^^^^^^^^^ 


OBJECT. 


6.79      14  21  58.69     36  53    5.32  5.23  I      50.84 


6.81      14    3  20.06  ,  38    3  21.33  !        5.45 


6  ,H. 


7  ' 


53.47    9.10 


I 


6.82      14  17  10.75     37  54    9.90 


5.25  :      51.67 


I 


I 


6.65   ;  15  25  35.83  !  37    8  31.19  :        4.41 

i  I 

I  I 


40.11 


.      !      t%m 


6.73   !  15  18  46.65  !  37  53  15.94 


4.40    41.53 


1.53  '  15  18  52.00  I    6.73  :  15  18  45.27  I  37  55  3.24     4.40 


—0.45  j  14  44  33.28 


-1-0.11   15  9  25.19 
—0.07  '  14  10  19.94 


... 


37  20  52.80 

i  ! 

I  ! 

2.63   15  9  23.56  33  53  26.08 

I  I 

2.82  I  14  10  17.12  38  27  52.72  : 


41.53 


49.57 


8.9 
7.8! 


4.90  !   45.38 


5.42 


I 


0.23  15  58  30.56 

0.11  15  33  42.13 

0.11  15  33  41.68 

I 

1 

I  • 

0.10  15  34  51.87 

I 

I 

0.25  16  3  27.72 

0.16  '  15  50  18.41  i 

I 

1.36  15  45  31.02 

1.51  15  33  40.47 

1.51  15  33  40.01  I 


2.06   15  58  27.90  34  36  7.47 


55.02 


I 


4.31    35.93 


2.59  I  15  33  39.54  \   37  8  14.33 

I 

2.59  !  15  33  39.09  37  8  18.21 

2.52  ,  15  34  49.35  I  37  30  54.37 

2.66  16  3  25.06  36  52  21.69 

2.37  15  50  16.04  :  38  23  38.34 

I 

0.80  15  45  30.82  '  30  8  14.35 
0.S5  15  33  39.02  37  8  14.95 
0.85   15  33  39.16  I  37  8  18.86 


4.38 


41.63 


4.38  ;   41.61 


4.30 


4.06 


41.20  8.9 


10 


7.8 


35.23 


5 


4.05  i   38.13  !  6 


4.31    40.22  ,  5  , 


4.39    42.17   .. 


4.39  I   42.17  i  .. 


—1.42  '  15  34  50.27  —  0.90  1  15  34  49.37 

I 


37  30  54.96  j  +  4.31 


—  41.74  ,8.9 


Assumed  Latitude  SS''  53'  38".80  North. 


(4407) 

(4536) 

(4797) 

Lai.  26013. 

(4778) 

La).  28347. 
fi*  Bootis. 
fi^  Bootii. 

Anon. 
6  Bootis. 

Anon. 

Lai.  39341. 
^'  CoronsB  Borealis. 
^'  Coronae  Borealis. 

Lat.  28641. 

r  Coronas  Borealif. 

X  CoronsB  Borealis. 

K  CoronaB  Borealis. 

^  >  Coronae  Borealis. 

C^  Corons  Borealis. 
Lai.  28641. 


. 


^^^^^^^k^^^ 


««« 


m^m0m0 
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OBSERVATIONS    WITH    THE    PKIME    VERTICAL   TRANSIT. 


DATE. 
1847. 

June   11 


at 


l4 

o 


OBJECT. 


15 
24 


2}!  i'^^U)     .     .     . 

I  {:}{)*2Cy)      .      .      . 

{  ;  /.  Coroiirc  Boreulis 
I 

iU  (5026)     . 
I 

Lai.  28801 


3 
4 

5 
G 


10  5  i 

in! 
12^ 


hi] 


Lai.  2S799 
Anon. 


25 


]^\\      Anon.      . 
lb  )  > 


July    12       17  r 

I     18  jl  ' 


Lai.  30165 


^2  ^  .  a  Lyne 


16  i    21 
22 


23 


23 
24 

25 
26 


\ 


Herculis 


C  Lyroc 
^  Ilcrculis 
Lai.  36125 


Aug.     2 


+27): 
'2851 

^^  I     ^  J  I  ^  Herculia 

I  I 

^,  ^  ,    a  Lyrnp      . 


35 
36 


11  I     39 

40 


.37  I 

'385' 

I 
I 

h 

42  J ; 


Lai.  36125 

AnoM. 
Lai.  36125 


DATE. 


it 
> 


c 

c 

* 


TLMES  OF  TRAJSSIT  OVER  WIRES.  ; 


S  E.    I 

hv. 

sE. 

<  W. 

^E. 
)  W. 

( w.  • 
i  w. 

hv. 

<  E. 
)  W. 

jE.  ; 
I  w. , 

(E. 
W.. 


(E.    ' 
.     W.  ' 


I 


(W.| 

(E.  ; 


:  (  W.  ' 


I 


JE. 
5E.    , 

\\v. 

<E. 
W. 


N. 
S. 

s. 

N. 

S. 

^^ 

s. 

s. 

N. 

S. 
N. 

N. 

s. 

N. 

S. 
N. 

S. 

N. 

S. 

N. 

N. 
S. 

S. 

N. 

S. 

N. 

S. 
N. 

N. 

S. 

N. 

S. 

N. 

S. 
X. 

N. 
S. 


I  B.  I  C.  ;  D.  i  E.  ,  V.     G. 


H.    M. 

4  36 
7  31 

4  50 
:»  17 


5  2 

6  28 


4  50 

5  17 

4  12 
7     3 

4  J3 
7     3 

4  50 
(>     2 

I  50 

6  2 


6  13 

8  41 

7  54 

8  53 

6  30 

9  5 

7  23 

9  49 

6  30 
9    5 

8  23 

9  35 

6  30 
9     5 


8  5 
20     8 

7  54 

9  53 


7  54 

8  53 

8  23 

9  35 

7  12 
1  13 

8  23 

9  35 


29.2 
11.8 

34.0 
6.0 

21.0 
14.1 


I    S.     ;       8.  ■      S.    i        8.1       S.   ,      8. 

i47.3   5.022.941.(158.0  16.1 


55.0 
27.5 

2.0 
17.2 

20.0 
47.0 

24.8 
55.0 

8.0 
36.0 

58.0 
53.0 

41.2 
19.2 

17.6 
23.6 

34.0 
9.9 

45.1 
42.2 

34.5 
9.6 

35.4 
53.3 

47.7 
32.8 

46.6 
30.5 

42.4 
38.1 

18.8 
12.1 

39.3 
29.2 


30.6'49.2'  8.026.544.0   2.3 

57.022.048.013.541.0   ^A) 
47.027.5   5.040.013.545..', 

58.032.2  6.542.014.250.8 
,56.2  37.9  18.0  57.9  34.5  13.1 

I  i 

48.0  13.0  37.0   2.5  30.0  55.0 
38.0  17.053.528.4    4.036.0 

13.531.049.5   7.326.643.4 
|47.(»    5.625.043.0   2. h  19.2 

'20. 438. 656. 414. i33. 7  51.0 
37.055.0  14.033.553.0   9.5 

5S.O37.0  16.056.0  36.5  16.5 
39.029.5  18.5   6.^50.^37.5 

I 

;  2.541.720.759.2  42.0  J9.5 
47.037.024.511.058.5  10.0 

129.0  49.0   8.030.0  51.0    .. 
57.0  21.0  41.0   3.0  25.(>    .. 

39.0:24.010.0  56.0  45.0  30.0 
1.5   b.O   9.0,11.0.10.0   1.0 

'  ■  ■  I  ! 

1.621.141.3   0.921.140.9 
40.6    1.522.342.4   4.623.3 

38.259.420.341.1    3.523.6 
,46.4   8.131.251.7  15.8.35.4 

,53.214.334.454.614.134.1 
31.152.313.935.254.7  15.6 

22.6   0.940.419.1    2.339.5 
"32.3  22.312.7  58.4  48.329.5 

I  ■  '  I  ! 

■54.614.7  34.253.115.3.33.4 
31.252.313.233.655.2  13.9 

I  ■  '  I 

I 

I  0.324.1  48.2  13. 3:J9. 4   2.6 
.20.8  46.914.239.2   7.431.5 

32.616.4  58.6  46.5.36.621.7 
;41. 7  50. 8 52. 9  52. 6  53. 4  47. 5 
I  ;  I  . 
30.815.7  59.9,46.2  36.4  21.0 
36.6  42.5  47.147.3  49.6  42.9 


20.7  58.7  36.5-17.4  59.6  37.8 
29.819.9   8.756.4  44.325.8 

!      •  I 

31.644.657.310.224.135.3 

124.7  38.151.2.  3.918.130.1 

I 

18.257.7.36.218.4  55.3  40.6 
14.6   8.258.4  47.7  32.4  17.9 


0) 


it 

r 


'TIMES  OP  TRANSIT  OVER  WIRES. 


1  •         ' 

G.  '  F.  '  E.     D.      C.  :   P.  j 


A. 


N. 

N. 

S. 

s. 

N. 

S. 
N. 

X. 

S. 

N. 
«. 

S. 
X. 

N. 
S. 

X. 

s. 

X. 

s. 

N. 

s. 

N. 
S. 

s. 

N. 

N. 

S. 

N. 
S. 

N. 
S. 

X. 

s. 

X. 

s. 

X. 

s. 

X. 

s. 
s. 

X. 


>      I  '      I      ' 

s.    I   s.    <     S    i    8.        8.  I    8. 

130.2)48.5   6.024. 643. li   1.9 

15.4:33.650.5   8.&27.0.44.5' 

52.0  24.0  56.0  32.0  JO. 050.0! 
30.0  56.5  23.0  48.514.5,38.5 

21. 0,")9. 536. 2  16.556.537.0 
43.210.252.528.0   1.536.0. 

2.5  33.5   6.042.021.059.0: 

42.0   7.033.5'  1.024.048.0i 

;  I 

55.b  I2.6:;2.551.1    9.629.4' 
31.3  4f<.0   7.5  25.11,43.5'  1.5! 


.  3.0 20.2  40. 2. ",8.5  17. 336.21 
20.5  37.4  57.0  15. 5  33. 2'50.&i 

I  : 

10.2  57.0  41.5  29.019.5:10.0 
.'{3.5  14 .3  53 .0  34 .0  12.552.0 


,  6.54^.037.523.7  11. li  0.5 
.28.0'  4.2  47.026.0   6.045.0 

i  ,  I 

:   ..    55.015.0:16.058.021.0 
■   ..    29.050.010.031.0:51.0 

154.0,46.0  48.0  48.050.055.0 
24.0:12.0  58.0  46.0  32.0:11.0 

59.9  19.1  41.1 1  0.9  21.9*42.8 
42.6;  0.b22.641.7i  1.4:21,1 

■      ! 

47.1-  7. 629. o'si. 814.235.8 
.  0.419.6,42.3,  2.823.2:43.9 


55.216.235.157.2.18.140.2 
35.355.5 15.235. 655.2<16.1 

I      i  : 


35.4I6.S   7.454.141.7131.8 
21.3   1.443.623.1   2.5:41.6 


.'i4.7l3.9  35.956.M6.8l37.a 


35.254.1 15. 8i35.r54.7 


M.       I. 

41  21.0 
36   2.5 

58  31.0, 

25  2.0 

13  19.5  i 
38  20.0 

57    ..   ' 
24    .. 

17  48.0  I 
8  20.0; 

17  55.5 
8    9.8 

62    1.0 
14S94 

61  53.7 

14  23.0 

18  43.0 
47  11.0 

69   3.0 
68   0.0 

36   4.4 
10  41.7 

26  58.3 
55   5.7 

36   1.6 
10  35.4 


35S2.7 
47  18.4 


45.3   9.237.5,  1..3'28.1 
13.7  35.4  3.2;26.9  51.6jl5.7 


35  58.8 
15.21    10  34.4 

54.8     12  23.1 
15  40.3 


52.6  43.4  44.8*44.6 51 .8:54.7 
17.7:  1.6  4d.7i37.621.7j  6.3 

51.9  44.6  45.3  45.o'47.3j54.4' 
I  8.1 54.3 43.7 30.2 14.458.5> 


.32.4  15.7   4.3  48.8  40.431.51 

14.251.3>35.4  13.7  52.531.4; 

II  i         I 

i26.239.0'52.1    5.218.431.3 

21 .0  32.146.258.4 11. 3'24.1 

!         I         '         1 

136.222.1.  6.254.4  44.336.1 

16.2  58.437.616.858.237.1 

'  I 


69   4.6 
67  49.6 

69   3.6 
67  43.6 

35  30.6  j 
47  10.6 ' 

15  44.8 ; 

16  37.9 ! 

35  28.6  < 
47  16.8 : 


CLOCK       I 


-f-AZlMTTI!. 


CLOCK  S 

HOURLY 

RATE. 


h.  a.  8. 

June,  11,    16  —    0.88  :  +  0.040 

July  16,     18  4-  21 .71  1 

23,  19  27.79  ' 

24,  19  28.66  j 

11,     22  32.02  i         0.020 


7,  13.       J5lar  unsteady. 

27,  37.     DouWie.     01)serve<I  n-ntcr  nf  interval  between  the  t\v«>. 


NATIONAL   OBSERVATORY — WASHINGTON. 
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LEVEL  READINGS.  ' 


Means. 


S.  — N. 


Corr. 

for 

Level. 


MEAN  OF      V    p-  ., 
WIRES.         '"  ^'-^' 


iCorrectioii 
in  Ri};:ht 
Ascension. 


15.55 


8.      j     Div. 
12.C0  '  —2.95 


// 


H.     M.      S. 


18.15     15.60 


15.65     13.10 

16.20     13.85  !      2.35 


2.55 


15.99  '  13.20 
'  17.50 


I 


I 


21.42 
22.05 

13.50 
16.20 

13.50 
16.20 

15.30 
16.12 

14.64 
15.25 


i  12.44 
'  12.89 

12.30 
12.72 

!  12.09 

I  14.82 

I 

13.51 

16.27 

1&.61 
14.02 

13.72 
14.55 


.>     ! 


2.79 

2.55    ; 

3.12  i 
3. 70 

1.45 
1.83 

1.45  ! 
1.83  i 


12.65  I       2.G5 
13.90  I       2.22 

12.95         1.69 

14.10  I  —1.15 

13.37  I  -H).93 

14.11  '       1.22 


14.95 

18.30 
18.35  ! 

12.05  i 
14.37  I 

12.05  i 
14.37  ' 


I 


12.97 
13.52 

14.20 
16.22 

14.94 
16.52 

10.65 
13.67 

13.40 
14.31 


0.67 
0.80 

2.11  ' 
1.40 

1.43  I 
0.25  . 


+0.04 
—0.35 

0.32 
—0.24 


10.52  j  11.31     -1-0.79 
13.35  ■  13.10     —0.25 


12.69 
14.22 

i  19.47 
.  21.35 

;  16.21 
'  18.47 

.  17.21  ! 
!  19.52 

14.40  ' 
1c>.j9 

15.63 
16.43 


13.07  '  +0.38 
13.85     —0.37 


20.39  I 
21.75  I 

15.78  i 
17.18 

16.79  ' 
17.51  ! 

11.87 
13.80 

12.96  i 
13.62  ! 


+0.92 
+0.40 

—0.43 
1.29 

0.42 
2.01 

t)  -•> 

4.79 

2. 67 
o  >i 


—1.51  I    16    6  16.05     —    0.92  \  16    6  15.13     36  49  30.96 
1.35      15    7  48.39 
1.47      15  50  17.00     — 

I 
I 

1.88      15    7  48.41 

I 

0.90  ;  15  40  37.58 

0.90  15  40  36.12 

1.34  15  32  24.50 

—0.78  15  32  23.70 

+0.66  .  17  30    9.52 

0.49      18  31  27.95 

1.18      17  50  41.56  :  +  21.79 

+0.47      18  39  11.35 

—0.03  ,  17  50  35.11 

—0.13      19    5  32.19  :        27.77  I    19    5  59.96 

+0.12      17  50  34.48 

0.00      19  10  37.92 

+0.25  ,    18  31  18.95 
—0.40      18  31  15.61 

0.58      19    5  27.8:2 

1.90      19  14  28.1.')  :J3.02      19  15     1.17  .  36  28  12.69  .        3.32  4.04 

i 

I 
I 

—1.27  .  19  5  27.16  +  32.80  ,  19  6  0.05  i  3d  32  25.28  +  3.12  —  6.41 


♦  Prf»f.  .T.  .T.  Pt^ttiu'rew,  H.  S.  \. 


Assumed  Latitude  3S^  53'  3&''.80  North. 


r  186 1 


OBSERVATIONS    WITH    THE    PRIMK    VERTICAL   TRANSIT. 


^^^^^^%^^^^^^ 


DATE. 
1847. 


m 


Aug.  11 


13  ■ 


t.i 


3 
4 

5 
G 

7 
8 

9 
10 

11 
12 

13 
14 

15 

16 


18  I     17 
,     18 

I  4I9 
20 


t 


I  21 

I  22 

I 

19  i  +23 

"  '24 


25 
26 

27 

28 

I 

\    29 
'     30 

I     31 

•     32 

I 

33 
I     34 

;    35 

36 

37 

38 

+39 
:  ^0 

41 
42 


OBJECT. 


Lai.  39834  . 
Lai.  45323  . 

Lai.  47049  . 

Lai.  421       . 

1^  Lyrae     .     . 


Lai.  38202 


(6990) 
T  Cygni 


Lai.  36774 

Lai.  44466 
Lai.  421 


Anon. 


Anon. 


Anon.    . 
Lai.  38283 
Anon.    . 
Lai.  37597 
^7061)    . 
Lai.  41493 
(7505)    . 


DATE. 


h. 

Aug.  11,  2-2 

13,  i>0 

18,  20 

19,  21 


CLOCK 
I -{-AZIMUTH. 


8. 
-h    32.92 

34.25 
36. 5d 
37.04 


CLOCK  8 

nOURLT 

RATK. 


8. 

-f  0.020 
.022 
.0:20 
.020 


Anon 


> 


E. 
W. 

E.    I 
W. 

I 

E. 
W. 

E. 
W. 

E. 
W. 

E. 
SV. 

E.    , 
W. 

I 
E. 
\V. 

E. 
W. 

E. ; 

w. , 

E.    : 
W. 

E. 
W.  , 

I 
E. 
W. 

E. 
W. 

E. 
W. 

E. 
W. 

E. 
W. 

E. 
W. 

E. 


E. 
W. 

E. 
W. 


4) 

£1. 

O 

? 


TIMES  OF  TRANSIT  OVER  WIRES. 


A. 


B.     C.  I  D. 


N. 

S. 

N. 
S. 

N. 
S. 

S. 
N. 

N. 
S. 

S. 

N. 

N. 
S. 

S. 

N. 

N. 
S. 

S. 

N. 

S. 

N. 

N. 
S. 

N. 
S. 

S. 

N. 

N. 
S. 

N. 
S. 

S. 

jS. 

N. 
S. 

N. 


I 


H.    M.       1 

19  18    7.3 

21  38    3.4 

22  2  51.2 

23  51  55.4 


8. 


a. 


8. 


4> 

c 

c 

OB 


TIMES  OF  TRANSIT  OVER  WIRES. 


E.    F.     G. 


i. 


•. 


8. 


.  G    ;  F.     E. 


W.       S. 


N. 
S. 

s. 

N. 


22  50  47.8 
!     0  45  16.1 

23  10  29.5 
1  11  28.6 

18    5  29.4 
20    8  41.4 

18  42  53.4 

20  55  58.5 

I  18  58  28.7 
,  21  18  43.4 

,  19  51     2.4 

22  19  43.7 

17  52    9.7 
:  20  41  27.8 

'  21     9  29.2 

'  23  56  23.7 

I 

23  10  27.6 
I     1  11  26.2 

I 

.  17  51     7.0 

!  21  52  38.0 

j 

17  51  12.0 

21  52  19.0 

18  2     .. 
21    0     .. 

I 

18  12  11.0 
21  32  35.0 

I  18  12  32.8 

21  32  17.0 

18  23  13.0 

22  53  59.8 

'  18  35  30.0 

,  20  32  51.5 

I 

19  18  30.0 
21  17     1.3 

20  1     . . 

■  22  19     . . 

I 

'  20  22  36.4 
I  22  26  39.8 


29.651.3  13.936. 657.2 19.2| 
27.351.2  14. 1;38.2  0.123.7 

18.146.4  14.2142.7'  8.937.9 
26.3  57.128.659.428.157.9 

I         '         ;         i         '         I 
15.140.8:  8.135.2  0.728.0 
46.316.244.6.14.341.410.4 

j         !         .         • 

55.420.145.3  10.237.5   0.2 
55. 424.350. 8J16.245. 2  8.9j 

53.5  19.l'44.3'l0.1.12.4  58.6; 
;  8.335.4   2.729.654.621.1 

■     '     i     i 

19.938.7'  1.824.648.4  11.2 
22.7  47.611.3,36.5   1.324.6 


49.4  12.3,35.5'57.4  18.1  40.9 

7. 3,31. 454. 6'l8. 840. 4,  3.7 

I  j         I 

22.9'43.2,  3.7'24.l'46.7'  5.6 
6.3  27.5.49.610.633.754.2 

27.845.7"  5.123.840.959.6 
,47.4   6.925.645.1   3.422.1 

'ill' 

48.4   7.4'24.644.2.  2.620.4 

143.7   3.7  22.9  41.4,  2.619.7 

I  I         !  ■ 

52.117.241.9'  7.133.557.1 
53.320.846.212.341.6  5.1 


,19.833.045.559.011.524.8 
51.0'  4.5  17.531.044.056.7 

i  I  ;  i 

'25.5    ..  |51.0;  4.017.029.9 
32.5'  ..    59.012.825.038.8 

i     !     I     i      '     : 

111.828.646.5,  2.820.8    .. 
48.0   5.022.840.059.0    .. 


27.043.058.214.028.8'  .. 


51.0 


7.724.040.055.0;  .. 


48.0   4.0!19.535.050.1,  6.2 
33.050.0'  6.022.037.854.0 

I 
35.547.258.310.121.233.5 
23.034.046.058.0   9.121.9 

1         ■  ' 

55.421.848.014.839.4   6.8 

20.649.0:i7.646.012.440.5 


55.521.047.0  13.538.2,  4.8 
29.5  57.9  26.3  54.4  20.5  47.9 

..  .  8.531.854.015.038.0 
..  ,41.5   4.829.051.2,14.1 

0.5'25.o|49.7  13.5 40.0,  .. 
7.333.8  59.025.053  2\ 

I        I        I        I 


S. 

N. 

S. 

N. 

S. 

N. 

N. 

S. 

S. 

N. 

N. 
S. 

S. 

N. 

N. 
S. 

S. 

N. 

N. 
S. 

N. 
S. 

S. 

N. 

S. 

N. 

N. 
S. 

S. 

N. 

S. 

N. 

N. 
S. 

S. 

N. 

S. 
N. 

S. 

N. 

N. 
S. 


D.  i  C. 


B. 


A. 


1.-8.         ■  I.     I    8.         8. 

50.4  14.4  36.159.3,22.645.1 
55.218.339.2,  1.7;23.8  45.4i 

35.6  6.132.9   4.935.8   6.1 
'55.224.4  50.4  19.5:46.3  15.9 


20.4  49.015.2 


0.6.29.355.421.9 


44.2 


14.2 


43 .5> 


48.2:i6.3 


41.6  5. 433. i;58.927. 1:55.2: 
49.512.839.7.  4.4  30.3;53.8 

'     '     !  i 

,42.7.  9.334.5  0.9  28.8j54.7! 
7.331.855.7!l9.346.7;ll.3 


141.3   4.627.7'53.4il7.8'40.5 
54.516.340.4 


12.736.457.5 
36.1,57.618.1 

I        I 
27.746.4   9.8 


2.526.3  48.7 


20.9 
39.8 


43.8  8.S 
3.925.6 

52.615.3 


31.5 
15.835.1  56.6!l7.2,37.65d.6 


14.533.351.7 


11.129.9 


;37.8,55.914.333.551.7 


!         I 
33.9,50.712.129.8 
132.249.3  8.826.3 


49.8 
9.4 


48.6  8.4 


M.     1. 

24  10.5 
44   7.1 

10  37.4 
59  4S.C 

5R1S.4 
52  4U 

17  S1.4 
18».5 

12S2.7 
15  35.7 

49  C.7 

69  11.7 

64  3i.S 
24  41 J 

56  37.4 
2518.5 

57  8J 
4S».8 

45.6 


,.36.8    1.9  29.6;56.123.3 


;45.3  8.935.6;  0.8 


-17.830.542.8:56.0 
!50.5;  3.816.0129.0 


22.536.348.5 
32.145.058.0 


3.4 

49.5 
49.8 


24.1 


10.0'23.0 
42.0155.0 


2.3 
11.0 


2.021.3,38.2 
..    39.458.2|15.4 


..  !  4.519.0 

..  |30.9  46.0 

I        I 

10.026.0  41.0 

|58.0 14.0  29.0 

40.4*52.5   4.0 

.28.4  40.252.0 

I         ! 

'56.823.3  49.9 
'29.557.022.0 

I  i 

153.020.8  46.7 


I 


57.2 


28.5 
37.0 

14.5 


14  97  J 
61  91.7 

17  18.9 
16  14.4 

54  96  J 
56   8J 

54  49.5 

55  50.9 


32.0150.0 


6 
4 


51.5  8.0 
18.0:33 .5i 

14.0^.5 
0.8:16.7 


35.0 
2.0 

57.7 
44.8 

15.5 
3.3 


17.5|46.?|15.3: 
48.014.8,40.5' 

I        I 


27.939.01 
15. 0.26 .5i 


14.5 


43.011.2 


36.8   2.827.5,54.0120.045.5 


16  94.6 
36  48.9 

16  45.6 
96  39.9 

27   9.9 

57  46  J 

49  44.1 
40   6J 

25  38.6 
24  UJ 


!11.034.556.320.0 
47.010.7  32.2:55.0 


44.1 
17.0 


• . 


.  a 


5 
24 


■  • 


49.0. 


3.5-31.056.9  23.4  •>i^.v 
17.044.0  7.»33.056.5 


29  16.9 
33  91 J 


1.  Wire  G,  Tel.  N.  recorded  29.2. 
20.  Wire  G,  Tel.  S.  recorded  22.2. 
23.     Wire  E.  Tel.  S.  recorded  47.8. 


I 


"^^i^f^^^^^^"^^^ 


SiTIOMAL  OBSESrATOSlr — WASHlKGTOA. 


riw] 


LEVEL  READINGS. 

Means.        j  S.-W. 

^9"-     ;  MEAN  OF 
J-,     :     WIRES. 

Cor««iJ               OBSERVED 
in  Itigln 

A«ceiiiii«n. 

REDUCTION   TO 
1860.0 

B.  A.          Decl. 

1 J 

OBJECT. 

' 

16.18 
18.30 

13.'46 
14.43 

Da. 

—2.66 

3.88 

|-1.83 

H.    H.       «. 

20  31    7.23 

+  33.01   1  20  31  40.23 

O      '       " 

37  34  20.62 

+  3.28 

+14.58 

8  ■  P. 

1 

Lol.  39884. 

18.05 
19.03 

15.03 
15.91 

3.03 

3.11 

1      1.43 

23    1  16.60 

33.95   j  23     1  49.55 

sa    5  30.53 

3.54 

43.19 

, 

LbI.  45323. 

i  1B.35  1  15.40 
1  19.57  j  16.0* 

3.95 
3.53 

1      1.52      33  5144.94 

33.03  [   23  52  17.97 

38    0  38.42 

5.86 

48.78 

8 

L«l.  47049. 

19.70     is.89 

3.81 

\      1.58        0  14  25.01 

33.97        0  14  57.98 

37  54  28.56 

5.61 

+50.36 

8 

i 

IM.  431. 

16.PI      13.61 
18.30  :  14.14 

3.20 
4.16 

1      1.67   i  19  10  32.17 

34.34      19  a    6.61 

37  52  14.26 

3.19 

—  5.49 

61 

9  Lyra. 

11.97     14.31 
18.53  1  14.70 

3.06 
3.82 

{      1.03  J  19  53  33.54 

34.33      19  53    S.87 

37  41  59.76 

3. IB 

+  4. 84 

10  1 

Ld.  3B308. 

14.89     11.51 
ia.7U  1  14.a4 

3.31 
3.86 

\     1.G8  ;iS0  11  37.95 

34.30   ,  20  13  13.25 

37  33  59.63 

3.22 

9.52 

6 

(6990) 

18.01  ;  14.12 
19.40  1  15.04 

3.89 
4.36 

i     1.88  121    8  10.51 

34.33  '   21     8  44.83 

37  34    2.44 

3.51  '  +23.60 

4.5' 

1 

T  cyeni. 

16.65  1  16.59 
19.85     1B.« 

0.06 
1.36 

{     0.33      19  19  18.61 

36.66      19  19  55.27 

36  57    9.88 

3.34 

-  4.46 

8 

Lat.  36774. 

19.95  !  18.47 
20.36     19.48 

1.48 

o.ud 

\     0.64  1  29  35  26.15 

36.58 

23  36    2.73 

37    0  29.98 

4.80 

+37.33 

'i 

Lnl.  44466. 

19.95  '  18.S9 
,  31.00     31.51 

-1.26 

+0.51 

j     0.17  j'    0  14  21.30 

36.46 

0  14  57.76 

37  54  29.98 

5.44 

48.63 

8  ! 

L»l.  481. 

'  19.47     18.79 
33.75  '  90.93 

-0.75 
1.83 

\     0.58  l|  19  53  .37.30 

37.08 

19  54  14.38 

34  53  14.01 

3.S1 

3.65 

9     H. 

Anon. 

19.47      18.73 
93.75     20.33 

0.75 
1.83 

\     0.58  j   19  53  30.84 

37.08 

19  54    7.92 

34  54    2.79 

3.51 

+  3.63 

10  i 

Anon. 

'  19.39     19.03 
-  S1.8>l  1  31.00 

0.3U 
O.WI 

i     0.25  i|  19  33  30.68 

37.05 

19  34    7.73 

36  43  53.67 

3.34 

—  1.27 

10 

Anon. 

'  19.b9     16.85 
23.10 '21. 15 

0.67 
0.95 

J     0.45   1  19  54  39.88 

37.04 

19  55    6.93 

36    9  34.19 

3.38 

+  3.80 

10  j 

Anon. 

19.59  '  18.85 
aa.JO    91.15 

0.67 
0.95 

J     0.45   :  19  54  31.95 

37.04 

19  55    8.99 

36  10  39.47 

3.38 

3.80 

»j 

LbI.  38283. 

19.70  ;  16.63 
31.95     31.50 

1.08 
0.45 

i     0.34   iM  40  30.93 

37.01  1   20  41    7.93 

33  49  16.64 

3.67 

+  14.49 

0.,: 

Anon. 

;  19.75     18.00 
31.50     30.45 

0.B5 
1.U5 

J     0.44     19  37  48.03 

i! 

37.03  I    19  38  25.05 

37  57  57.23 

3.21 

-  0.31 

8.9; 

Lai.  37597. 

'  20.24  ,   19.43 
2a.U0     21.01 

;:S 

j      0.43   '  SO  21  20.50 

j 

37.05   i  20  21  57.55 

37  56  50.85 

3.24 

+10.10 

7.8  j 

(7061) 

20.95     20.00 
32.85     31  .M 

0.05 
1.45 

I     0.55  ;   21  19  42.94 

37.09  '   81  13  20.03 

37  36     1.24 

3.47 

31.59  :    7 

Lnl.  41493. 

,  31.09  '  90.49 
,  33.25  '  31.43 

O.GO 
-0.80 

t-O..M   ;  21  37  58.43 

+  37.07  :   21  28  35.50 

37  51  84.69 

+  3.56 

+35.03  ;    0 

(7505) 

Ass 

tJMED  Latitude  38^5 

i-  38".80  Nc 

RTH. 

[    188    ]  0BSEKVAT10N6    WITH    THE    FBIME    VEBTICAL   TBAKStT. 


NATIONAL    OBBBEVATDKT— 'WASHUrOTON.  [   IK 


Assumed  Latitude  38"  53'  38".80  NgRTH. 


[190] 


OBSEBTAT10M8   WITH    THE    PRIHG   TERTICAt   TEANSIt. 


NATIONAL   OBSERVATORY — WASHIKGTON.  [    191 


Assumed  Latitude  38"  53'  : 


L  194] 


OBSERVATIONS     WITH    THE    PRIME    VERTICAL    TRANSIT. 


DATE. 
1847. 

Sept.    10 


S^ 


OBJECT. 


13 


U 

.2! 
I'M 

13)  , 

IM 
ir>) 

18  5 
19); 

ao  J 

21) 
22  J 

23) 
24$, 


27  I 

28  > 

20) 
30  5 

31) 
32  J 


33 
34 


r 


14 


35)  . 
I     3Gi 

37) 

38  J 

I 

;   30): 

40$ 

;  41): 

I     4M, 


(7433)      . 
Lai.  4108C 
Lai.  42034 
Lai.  43630 

Alli)!!. 

Anon. 

a  Bootii; 

(0007)     . 

Liil.  3G47H 

(700G)      . 
(G849)      . 

Lai.  40494 

Lnl.  3988o 

Anon. 
Anon. 
Anon. 
Anon. 
(813G)      . 

Lai.  38175 
Anon. 


DATE. 


CLOCK        j 
-j-AZIMUTII. 


CLOCK  a 

HOURLY 

nATK. 


E.     ' 

w.  ; 

E. 
W. 

E. 
W. 

E. 
W.  ' 

E. 

W. 

I 

E. 
W. 

E.     , 
W. 

E. 
W. 

E. 
W. 

E. 
W.  ! 

E.  ; 

w.  , 

E. 
W.  ' 

I 

I 
E.     j 

w.  ; 

E. 
\V.  I 

E.     , 
W.  , 

E.     ', 
W. 

E.     I 
W.  > 

I 

E.     , 

W.  , 

I 
E.  , 
W. 

E. 
W. 

E. 
W. 


c 

a        |- 

H     i 


TIMES  OF  TRANSIT  OVER  WIRES. 


A, 


B.  1  C. 


D. 


E.     F.  .  G. 


0) 

o 
•  o 

CO 

a; 


TIMES  OF  TRANSIT  OVER  WIRES. 


G.     F.  '  E. 


D.     C.  I  B. 


S. 

N. 

S. 
N. 

N. 
S. 

s. 

N. 

N. 
S. 

N. 
S. 

N. 
S. 

N. 
S. 

S. 

N. 

N. 

S. 

s. 

N. 

N. 
S. 

s. 

N. 

S. 

N. 

S. 

N. 

N. 
S. 

N. 
S. 

S. 

N. 

S. 

N. 

S. 

N. 

S. 

N. 


II.    M.       6. 

19  34  14. G 

22  59  42.5 

20  5  11.3 

21  52  24.3 

20  21  20.5 

22  25  16.4 

20  37  52.1 

23  44     G.G 

21  10  34.2 

23  54  51.4 

22  35  57. G 
1     1  47.5 

0  :)3  47.5 

18  19  27.8 

17  35  24.5 
21     0  44.4 

17  .")0  42.3 

20  30  11.5 

18  40  .12.3 

21  41  55.5 

18  51  26. 3 

20  40  31.5 

19  12    7.2 

22  19  47.5 

19  24  17.7 

21  31  17.9 

19  43  25.9 

22  4    9.3 


A.      I      fl.    .      B.   I      8.         S.  8.    I 

30.0  44.159.514.3  29.2  44.3 
,59.214.3  29.3  44.258.514.61 


8. 


8. 


8. 


38.6   G.834.2   1.127.657.5 
57.526.957.127.755.826.4 

I         '        i        I  ' 

42.6   8. 7 34. 3157.521. 4 46.6' 

42.1  10.337.7   3.628.453.4 

'         I         I  ■         i 

I  ft. 624. 9,40. 558. 513.030. 4' 

23.8  42.3.57 .6  15.831 .5  48.5 


51.0  10.^30.649.6   6.525.6 
,  9.330.4o0.1   9.228.147.41 

.         >         i        I        '         . 
17.440.9   2.022.442.1    2.0 
7.433.555.317.737.959.3 


I 


'  0.412.325.231.538.244.5 

40.553.3  5.812.1  18.925.4' 

!         I  '         ! 

39. 6. '')4. 8.10. 8  25. 5  39. 6  55.31 

,')9. 5  15.432.247.3   2.217.2 

I      i      .      ■      i 

0. 820. 5.38. 6.')8. 5  17.437.5 

31.751.4  11.831.550.210.9 

I        i        I        !        '        , 
48.1    6.624.441.357.214.1 
11.430.S48.5'  5.922.440.2 

53.520.2!47.ri5.441.510.0| 

'  3.933.8;  3.833.6   1.431.5' 

;       i       j       '       . 

22.440.5  58.614.6.30.5  46.5 

,  3.321.639.555.4,12.228.6. 

I     I     I     I     !     !     ! 

40.5   4.128.352.1  14.639.5' 
43.2'  8.934.459,123.549.5' 

:     i     ':     I     ■     :     i 

47.4,  8.630.452.212.835.51 
33.456.3'l8.941.5   3.626.6i 


20    6  15.4   33.551.1   8.226.343.5   2.3 
22  59  22.4   41.659.318.5  36.4  53.712.3 


20  14  36.3 

22  51  12.4 

21  10  42.6 

23  54  59.3 

21  54  42.3 
0  25  41.4 

18    2  59.1 
0    4  43.2 

18  42  35.5 
20  54  37.5 

19  15  16.7 

22  16  41.2 


55.115.635.554.6  13.433.3, 
32.553.4  14.635.2,53.5  14.2 

i       i       i       I  i       I 

59.819.7.39.357.5  16.1  34.3' 
16.338.659.2 17.835.855.4' 

I        I 


3.622.443.2,  2.322.943.4 
'  3.124.9;45.6,  7.026.548.4 

III'.! 

15.833.449.558.9   7.216.1! 
,  0.518.335.4  44.0,52.7   0.7j 

i  \        \  ■'        \ 

,59.9  23.2  45.4   9.131.456.5; 

!  1.326.951.4  15.138.6"  5.9, 
'32.148.5   4.820.3  35.4,53.1 


57.313.9 


I 


29.4:46.5!  1.820.0 


N. 
S. 

N. 
S. 

S. 

N. 

N. 
«. 

S. 

N. 

S. 

N. 

S. 

N. 

R. 

xV. 

X. 

s. 

S. 
N. 

N. 
S. 

S. 

N. 

N. 
S. 

N. 
S. 

N. 
S. 

S. 

N. 

S. 

N. 

N. 
S. 

N. 
S. 

N. 
S. 

N. 
S. 


38.654.5  9.124.939.654.0!    38  10.7 
9.224.539.1  54. 3|  8.7,23.6i    63  36.5 


'        I        I 
41 .8 12.7  41 .5|11 .2 42.2 12.2!    12  43.7 

11.340.6  5.833.7)3.9,30.1.    59  58.8 


41.4   6.531.5 


56.425.1  53.6:  38  18.4 

48.8  13.237.6:0.826.152.2,  39  14.5 

'      I      i 

'29.848.3  3.221.338.555.3  49  111 

46.4   5.320.437.554.4:9.3  48  26.9 


I 


52.811.529.7  48.6  9.831.1 


15  48.5 


I        .        ■        ' 

41.7   2.824.4  46.0;  8.3:33.4 

.35.0,57.619.9  40.8  2.424.8 

|46.1.52.7  59.5i  5.0  18.3131. 4 
26.4.32.939.7  45.4,58.311.2 

i  -ill 

.55.6  10.425.540.256.413.7 
13.7  29.5  43.6  58.8,14.3,30.1 

!  I 


.57.818.937.3  57.517.137.4 
31.251.7   9.829.348.11  7.2 


22. 6, 39. 5,57. 314. 4=32.3,50.8 
49.3   6.222.539.456.214.8 


14.632.651.311.228.549.1     60   5.9 


41  53.8 
7  43.4 

56  43.5 
22  23.7 

39  27.5 
4  44.5 

55  57.7 
35  96.fi 

45  7.4 

46  30.7 

59   7.6 
49  14.8 

16  33.5 
24  14.1 

30  53.8 
37  53.6 

49  24.9 

10  7.0 

11  6.3 
64  13.1 

19  53.4 

57  30.7 


!  7.537.9  5.435.9   6.0;35.5 
30.7  59.625.4153.4  20.9  47.2 


51.6   7.924.641.359.017.4 


58.5 


::21. 347. 4  11.236.7  2.8,27.4 


35.651.4,  7.9:24.541.4 

I        ' 


30.255.418.4  42.2 


5.9 


29.3 


7.731.552.9  15.3137.4   0.8 
^  ' '^  -^24.4:45.1 


2.9 


58.4  21.240.8 

i 
16.535.752.3 
127.645.5   1.8120.5 
I         I 
!52. 2  11. 831. 4*51. 6 


10.829.1,47.6 
38.1.55.3 


12.433.9 
33.452.8  11.7=31.3'5l!ril!8 


^u 


50.4,  8.9.28.5147.3 


ill. 530.3.48.2 


6.5 


7.127.8!    15  47.1 
25.7146.3 


9.631.550.712.433.5*54.6 
13.7  35.254.8 15.d35.3'54.8 

'III 
46.655.4:  3.8  I2.5!29.6,46.7 

29.4,37.3  46.155.3 


32.558.621.4 


46.2 


60    3.4 

60  16.4 
31  14.9 

7    4.5 
11.9'29.4;     8  46.9 


10.235.3>    49    0.5 


40.4;  5.527.4:51.513.835.4,    60  58.5 


158.3,16.4,31.248.4 


I 


[ 
4.9!2J.2|    19  38.5 


24.4;41.556.8|12.6'28.4  44.2     21    0.6 


h. 

Sept.  10,  20 
^  13,  20 

14.  20 


-f  39.04 
3G.21 
;<.5..3rt 


a. 

0.007 
.0.37 
.U23 


1  1.      V<TV  rliiuilv 


ftAttOKAL  OBSERVATOHY — WASUINOTOV.  [   195  ] 


[  196  ]  ofisEnVATioNS  With  tSe  fsime  vertical  tsansIt. 


HiiTIONAL    OBSBBTA.TOBT — ^WASBIMGTOV.  [    tVI 


Assumed  Latitddb  38*  53'  flff'-SO  Notttt. 


[•98] 

OBBKBTATIOXS 

WITB   m   niNI  TCKTtCAt  TBANBIT. 

1  •»    1                                    ! 

DATE.  \     t     ■                                              i    -■ 

,.,7.  1 1  1       °'"^-       \  i 

1 

TIMES  OF  TRANSIT  OVER  WIRES. ;     ^     TIMES  OF  TRA 

>:81T  OVER  WIRES 

A.         1  B.  1  C.     D.    E   .  K.  ;  0.  1    ^ 

^n.  .oi    >j 

*"»" '  5  w. 

s. 

IdSa'll.O     4.020. .S<9. ',13.034.058.3'    N. 
21     5  35.0  ■  0.5M4.6,1«.5I3.235.5.  0.5     S. 

Lai.  40494 1  J  ^y 

&. 

19  13    9.9  'j5.e42.o'38.(|iH.330..']47.3'    N. 
23  19  50.0  1  7.2':4.O,40.657.ei3.J30.Si    ». 

L«l.  42315 Ij^ 

N. 

19  19  17.0   as. 44J  .053.5  4.015.S37.o!    8. 
23  45  41.5  sa.3  5.217.229.010.562.0,    N. 

0001) ^1^^ 

N. 

19  30  52.6  27.5  8.74<t.a3^.0  6.047.8>    S. 
*?0  43    9.5  58.550.741.426.711.256.8     K. 

iSS 

Lul.  42765 J  5r. 

S. 

19  54    n.O  'l4. 037.540. 5:i4.5  8.U   ..  1    N. 
as  38  55.6   10.033. TST.H-W.O  5.0    ..  j    S. 

11  ( 
1^1 

L»l.  416-34 'jfy 

N. 

20  14  3fl.2  -  2.B30.057.o;22.8'4e.OH.i;    S. 
22  10  33.3   50.031.050.»i|H.I44.G12.0:    N. 

1    HI 

1  m 

Lnl.  44195 '|^ 

S. 

r4. 

20  24  53.0  !  6. 5IH.f31.n'44. 055.8   9.0'    N. 
0  30    3.6   n.03O.O42.-.:;J5.0   7.531.0,    8. 

11  1  js  1 

-«<""" 'iw. 

S 

9  53  48.6     1.0  13.62(;. 833. 039.645.5     N. 
18  19  21.6   41.353.a   6.(- 13.0  I9.&25.6:    3. 

« 

17  j 

18  i 

-" \\l. 

8. 

18  52  23.9  145.510  033.9!56.5  18.34i.4|    S. 
21     5  41.4  '  3  6a9.B54.7l9.441.4   5.9     M. 

Oct.      I 

19) 

sol 

1 
fc*Cygm ;j5i. 

S. 

W. 

18  39  34.9   4l.45e.3'l3.4:28.6M.5   0.6,    N. 
21  43  52.2  ;  9.024.540.957.512.4,29.2    8. 

311 

as! 

Anon 

r». 

s. 

N. 

IB  S3  43.7  1  6,926.651.614.436.9;  l.o!    N. 
3U    5  34.5  59.324.447.G,]l.<33.959.6i    S. 

fA 

(7061)     

r«. 

S. 
K. 

19  18  40.4  1  6.932. l.'it. 422.246. G13.7i    N. 
3111    3.4  '31.359.527.655.130.449.1      H. 

r4 

Anon 

rw. 

N. 

19  31  23-6  '48.3'l6.342.5'  9.033.4!  0.*'    8. 
21  25    2.3  30.1^  2.832. 5   0.227.054.2^    N. 

4 

37  « 
381 

C  Cygni 

1^. 

S. 

18    3    5.3   22.139. 4'56. 6   5.313.523.0;    N. 
0     4  43.7  12.620.437.346.355.2  2.9     S. 

S! 

i'Cygni 

iw. 

N. 
8. 

18  39  33.6  '38.455.5  12.037 .643. 258.6    8. 
3J   43  51.4  ,  6.834.441.357.4  13.329.5     N. 

31) 

3al 

^'■'«'" iw. 

S. 

IB  42  43.1  ;  5.839.3^50.715.637.5;  I.2!    N. 
2U  54  40.4  I  4.030.3'53.6lfl.439.9,  5.2,    8. 

33r 
34  1 

"""1 'j^. 

N. 

19  18  37.8  '  1.438.','55.4'20.244.6I1.0     S. 
21  17    2.0   27.958.327.3M. 120.746.8     N 

3Sj 
36  J 

Anon 

Pw. 

s. 

N. 

19  31  25.9  ,52.019.V45.lill.4'37.3  5.o!    N. 
21  25    7.3  ,38.5   5.034.2  2.739.858.5'    8. 

37[ 
38! 

f  Cygni 

r-. 

I-. 

1951    6.6 '38.247.5   7.939.149.8  9.3     K. 
22  19  40.6     3.433.545.4.  6.937.549.8     S. 

39) 
40i 

Anon 

Ifv. 

N. 
S. 

20     4  12.3  !27. 443. 4   0.5:16.133.648.6     8. 
23  16  30.6  |46.2  3..5,2t  .4136.4  52.6  9.3;    N. 

*lt 

L»l.  4250T 

i?v. 

8. 

N. 

30  13  58.3  :I6.634.5i.>3.3:t0.13e. 146.5!    N. 
23     1  54.1  jl3.833.6;50.4!  9.8,37.646.5    S. 

DATI. 

(LOCK 
-f-lllMVTH. 

clock') 
aouBti 

■ATS. 

October  1.     Uimly  night.     SUn  faint 

U.    MicG.  Tel.  S.,r«wnlcd  391.0. 

■ 

S«p(.  16,21 

Oct.     1,-J 

4.3> 

4-  34*86 
34.30 
33.U3 

0.000 
.000 

. 

RATIOHAL  OliBSTATOnT — WAIHINOTOH.  [  IM 


Assumed  Latituds  38*"  53*  38".80  North. 


[   SQ2    ]  OBtEKVATIOltl    WITH    THK    PRIUK    TKRTICAL  TKAKBIT. 


■ATIORAL  OlSBKTATOmr — ^WASStSeTtUr. 


t"» 


COTT. 

for 
LeTd. 

MRAN  OP 
WIRES. 

1 

CoiTMtinn ' 
ill  Rigllt  ; 

la   3 

OBJECT. 

DiB 

' 

«. 

,. 

" 

n.    M.    ■. 

t.                    H.    ■>.    ..                    O      •        " 

B. 

"    ! 

80.10 

3o.au 

28.10 
SO.05 

—1.40 

1.75 

j-0.72 

23  51  56.39 

+  33.51      33  52  29.80  1  37  27  36.84 

+  4.70 

+33.64  i  8.9  P. 

Anon. 

ao.75 

99.90 
2tt.90 

1.40 

i.es 

!     0.76 

0  47  47.93 

33.53  :     0  46  31.46 

37  40  96.66 

s.» 

37.57  j    4 

90.90 
30.80 

99.10 
28.95 

1.80 
l.«5 

]     0.85 

0  45  99.40 

33.49  ,     0  45  55.B9 

38  14  33.16 

5.14 

37.43  .9.10 

L.I.  )49i 

S7.70 
91.«& 

97.10 
3U.15 

0.60 
1.50 

!     0.51 

30  40  56.57 

33.11  -   90  4]  99.68 

35  56  25.63 

4.97 

1 
5.19  1    5 

I    CygDi. 

98.15 
S9.90 

97.00 
28.70 

1. 15 
1.90 

{     0.71 

90  31    0.83 

33.07  ■  90  31  33.90 

37  53  49.91 

4.13 

3.89  j  t1 

Anon. 

S8.10 
3!l.05 

27.95 
30.35 

0.85 
1.70 

t     0.60 

91    8  56.50 

33.11 

\  91    9  29.61 

36  37  38.48 

...a 

10.17  !  .. 

Ul.  41341. 

96.35 
au.GO 

97.30 
29.W 

1.05 
— l.SO 

t-0.53 

90  59  33.66 

33.07 

31    0    5.73 

38    0  37.03 

4.84 

15.49 

61"  Cypii. 

99.55 

35.50 

94.55 
38. 4U 

+  1.80 
2.90 

j+1.10 

91     6    0.09 

98.51 

91    6  98.60 

39  36  41.63 

4.67 

10.31 

f    Cygni. 

».05 
IS  .90 

34.85 
37.95 

1.80 
9.05 

I     0.B9 

91  11  12.22 

98.53 

91  11  40.75 

34  15  59.00 

4.49 

10.48 

4.5, 

V    CyeuL 

33.00 
35.50 

35.10 
S7.S0 

3.10 
3.00 

1     0.65 

21    6  51.79 

26.55 

,  91    T  20.97 

36    0  49.55 

4.34 

9.40 

6  , 

(7373) 

33.30 
35.S0 

35.40 
38.00 

2.10 
2.50 

I     1.08 

92    5  36.85 

98.48 

99    6    5.33 

33  51  40.70 

4.50 

19.39 

5.G 

■ 

(7753) 

33.35 

94.75 

34.60 
36.50 

1.25 
1.75 

\     0.70 
> 

i 
90  59  37.35 

98.48 

1 

'  91    0    5.83 

38    0  37.60 

4.92 

14.93 

! 

61'  CygnL 

33.35 
36.00 

35.45 
38.00 

9.20 
9.00 

;  o.» 

91  39  57.94 

98.53 

21  40  36.47 

36  57  45.33 

4.24 

14.95 

9  ! 

Ul.  42507. 

33.35 

35.» 

■15.60 
37-95 

9.95 
9.05 

5  >..i 

as   A   8.M 

38.59 

,  29    4  37.16 

36  33    4.00 

4.30 

18.91 

11 1 

UI.  43390. 

93.55 

95.80 

36.10 
38.W) 

3.55 
2.30 

{     1.11 

23  48  19.73 

38.54 

29  48  41.27 

35  39  43.99 

4.48 

+95.40 

5! 

L>l.  44669. 

33.55 

30.60 

36.70 
34.95 

3.15 

3.65 

j     1.70 

15  37  45.53 

37.89 

'  15  28  13.35 

37  14    6.96 

6.98 

-44.49 

a    CoronwBor. 

30.95 
39.00 

35.05 
36.35 

4.10 
4.35 

}     2.00 

90  33  27.95 

37.79 

20  39  55.67 

38    7    9.72 

4.93 

+  9.70 

8 : 

Ul.  39934. 

31.05 
33.3U 

34.95 
36.95 

3.90 
3.65 

j     1.-7 

■ 
23    5  37.49 

37.73 

; 
22    6    5.91 

33  51  41.71 

4.53 

19.18 

5.6| 

(7-53) 

1  31.10 
U.4S 

35.00 
35.95 

3.90 
3.50 

j      1.79 

30  59  39.13 

97.78 

31     0    6.90 

36    0  34.01 

4.94 

14.63 

..      1 

61'  Cygni. 

-  3). 10 
'  33. 4& 

35.00 
35.65 

3.90 
3. 50 

j  ..« 

20  59  37.79 

97.78 

91    0    5.50 

36    0  37.64 

4.94 

14.83 

"      1 

61'  Cygoi. 

S3.1& 

35.50 
36.95 

4.10 
+3.10 

i+1.93 

31  41  43.80 

+  27.64 

21  42  11.64 

37  56  57.93 

+  4.90 

+14.97 

'1. 

Ut.  43563. 

AisOHKS  tATiTusc  38*  Sy  SSf'M  Noktk. 


[  S04  ] 


OBSERVATIONS   WITH   THE    PRIME    VERTICAL   TRANSIT. 


^^^^^^^^^^%^^^^^^^^^^ 


^^^^^^^^^^^^^^^ 


Oct. 


OBJECT. 


18 


DATL. 


Ji 


5 
G 


I 

I     1(1  < 

I 


1 

IG 


18  5 

19) 

20  j 

21  (! 

22  i 

I 

23) 
24  5' 

25): 
26^ 

28>, 

20(1 

30  J 

31  )  I 

33)  ^ 
34  i  I 


3:> 

oG 

37 

38 


/?    Lyrrc     . 
C    Cygni    .     . 
e     Cygni    . 
A     Cygni    . 

(7373)    .     . 

Lnl.  39934  . 

Lai.  39934  fl 

(74G2)    . 

61=  Cygni    . 

6P  Cygni    . 
Anon.    . 

Lai.  42563 

LoJ.  44848 

Ltil.  44862 

Lai.  44862  a 

Anon.     . 

Anon.    .     . 

Lnl.  1627    . 


I 

>  \  y    Trianguli 


39^ 

40  j; 

41  { 
42$ 


/3     Trianguli. 


h. 
Oct.  IS.  20 


CLOCK 


Lai.  4667    •     .     . 


+  AEIMCriI.,' 


s. 

-+-  27.74 


CLOCK  8 

HOURLY 

RATE. 


h.  I 

0.000    ' 


0) 

> 


"5      I 


TIMES  OF  TRANSIT  OVER  WIRES. 


A. 


,    I   ,   i 
D.  ,  C.  D.  ,  E.  I  F.  G, 


CI^. 
)  W.  I 

j\v. ; 

)W.  I 

(E  I 
)  W.  , 

'     1 

^  E.  I 

■  \  w.  I 

^n.  : 

•'  ^  E.  I 

.  I  W.  I 

I     I 

j  W. 

i         I 

I  vv. ! 

I     I 

<  R.  ; 
.  I  w.  i 

( vv. 

'^E 

;  \  w. 

(E. 
\\V, 

^E. 
JW. 

,  (  E.  I 
(W.  ! 

SE  I 
J  W.  ' 

!^E  ' 
,  i  VV. 


Jw. 


I 


;  5  ''- 

•  |iw., 

•  I  J  W.  ! 


S. 
N. 

N. 

S. 

S. 
N. 

N. 
S. 

s. 

N. 

N. 

S. 

N. 
S. 

X. 

s. 

N. 

S. 

N. 

S. 

N. 

N. 

S. 

S. 

N. 

N. 

S. 

N. 
S. 

s. 

N. 

N. 
S. 

N. 
S. 

s. 

N. 

N. 

S. 

S. 

JV. 


II.  M.   S. 

16  19  0.2 
'  21  5  23.7 

'  18  3  8.8 
;  0  4  49.1 

,  18  17  10.9 
22  58  21.8 

18  .■)4  :)6.2 
22  23  4.4 

I 

22  47  39.0 

19  34  4H.5 
21  22  12.6 

19  34  58.1 
21  22  2.0 


c 
o 

9* 


TLMES  OF  TRANSIT  OVER  WIRES. 


G.  I  F.  .  E. 


D.  I  C. 


B. 


A. 


,  19  43 
,  22  53 

i  19  58 

>  21  53 

I 

,  19  58 
21  53 

20  29 

i  23  30 

I 

'  20  39 

I  22  37 

I 

i  20  49 
i    0  41 


.')3.7 
2.9 

4.">.2 
20.7 

45.2 
17. M 

25.4 
21.4 

20.4 
48.6 

59.6 
49.5 


8.    '      8  8.  8.    .     R.     '    «;. 

21.532.443.253.4    4.6  14.8 
45.556.6   7.3  17. 829. 539. .'i] 

25.7  43.3   0.3   8.4  17.526.51 

6.123.741.249.458.6   7.4 

i 

32.343.554.2'  5.4  16.526.5 
43.755.3   5.9  17.328.538.5 

9.924.140.955.610.425.8 

19. 1  35.251.0   5.4  20.7  35.2 

■I  .         '         ' 

19.634.348..'^    4.7  18.434.3 

55.4  10.325.541.255.8  11.4 

i  i 

15.5  45.5  14.6  41.6'  9.4  36.9 
'41.8  16.346.616.645.4  15.3' 

;    ; 

23.652.421.649.816.5  45.7, 
32.*;,  6.239.1;  6.937.2;  7.bi 

I         ■         '  !         .         I 

9.826.7  43.459.515.331.6 

Id. tf  36. 854.2  10.626.943.2; 

i         I         I 

'10.937.2  2.829.4  53.521.7' 
'50.4  18.346.5  15.441.510.4; 

!  ■  '  '  i  ' 

10.9  37.2   2.829.453.521.7, 

!46.7  14.643.4  11.438.3   7.6 

I         I         ;         I         ' 


8.  .  a. 


8. 


I 


S. 


<». 


,  20  55  29.6 
0  36  57.7 

I  20  55  39.5 
'     0  37     1.0 


21   11  24.2 
'     1  34  26.5 


21  .39  5.3 

!    0  23  6.4 

'  23  16  46.0 

2  17  32.3 

I 

23  42  10.2 

,     4  29  55.6 


43.359.7  16.433.349.6   7.3, 
36.655.613.330.547.6   5.4, 

47.2  12.838.1    2. 929. 445. 2i 
19.447.514.340.5   7.424.2i 

'         ■         :         .         '         I         I 
13.126.839.7  53.3   5.5  19.8' 

I  3.216.530.443.656.1  10.4' 

1         ■         ;         I 

I  ..    .18.813.126.5    ..    54.2' 
'   ..    27.1  41.255.5    ..    23.2' 

'  '11 

52.5   8.022.435.549.6   3.2 
14.329.4  45. 1  58.6  12.1  26. 4| 

36.1  47. 3  59. H  11.5  22.5  34.6' 
38.951.3   2.214.625.537.8 

;         ,     =     ,     i     I 

22.642.N  1.820.938.857.6 
25.746.1    6.325.443.5   3.0 

'  '         '  '        , 

4.322.138,654.9  12.321.5 

52.110.327.344.2   1.310.8 

'     I    ;     '    I 

31.842.453.3'3.514.724.6| 
17.428.639.2,49.5  0.5  10.9 


23  48  31.2  54.3   6.0  18.9,31.342.454.6 
4     7  34.5   58.510.423.335.548.159.4! 


I     0  50     7.3 
I     3  51  37.6 


23. 740.857. M4. 731. 24H. 51 

55.512.4  30.4  48.0,  4.222.51 

1       .        I        I       ; 


N. 
S. 

S. 

N. 

N. 
S. 

s. 

N. 

N. 
S. 

s. 

N. 

S. 

N. 

S. 

N. 

N. 
S. 

aV. 

s. 

N. 

s. 

s. 

N. 

N. 
S. 

s. 

N. 

S. 

N. 

N. 

S. 

15. 
N. 

S. 

N. 

N. 

S. 

S. 

N. 

N. 


19.1  29.740.551 .2  2.113.3, 
45.255.4   5.8  16. 627. 638. 0. 

54.1    2.912.120.337.655.4' 
34.243.252.1,  0.317.635.1 

;     -     '     I     I 

33.143.354.5'  5.616.828.9' 
44.^55.8;  7.318.128.6,39.7 


28.643.558.3  ]2.928.8;45.1 
38.253.2  6.421.637.252.41 


.33.549.4   3.7  19. 3. 34.1 149. 3j 
10.7  26.6  40.7  55.910.6,25.3; 

37.2   9.9  40.8!  9.341.2  13.71 
18.546.613.541.2,  9.639.i' 

'■'III 

49.7  18. 7  47.218. 4'48.523.4: 

10.438.2,  5.833.6'  2.131.6 

I        I        I 


41.458.1  13.7,30.346.9 
52.5,  8.9  25.3;40.657.5 


I 


I 


li.O 
15.3 


7.8.35.7i  3.031.659.627.9 

56.824.9  49.616.342 

I       :       I       I 


!.2|  7.3 


7.8'35.7    3.031.659.627.9 
.53.922.2 46. 4jl2.439.9|  4.6 


'  I        I         , 

15.6.33.249.8,  7. 524. tf 41 .7, 

12.930.7  46.6,  3.930.837.9 

I         '         >        '  I 

'  2..T20. 146.9  12. 339.2  8.4j 

'42.3  58.223.6,49.513.8  40.1 


:i2.3;26. 539.252.8;  5.5 


2.816.829.642.956.01  9.1 

52.9.  ..  121.434.649.2 
23.6,  ..  :52.3,  4.018.3 


19.6] 


•  3.1:16.8.30.443.959.214.31 
25.4  39.652.3,  6.021.535.4' 

21 .6'33..V44. 557.0!  9.3(20.4' 
24.836.547 .95J.9,n. 6,23.3 


I 


I        I 
15.2124.6  42.558.525.7 


17.7,37.1  55.7  14.834.4;55.7 
22.7  41.659.818.137.757.6. 


34.2 
4.9,14.131.647.8  4.32l!7 

30.6,40.5  51.6   1.4  12.624.9 


16.2,26.537.5  48.358.4 


9.2.20.4  31.8,45.258.1 
13.8:24.7  37.249.3,  2.4 


i56. 614.730.3,48.9  5.322.6 
29.247.1  3.1,^.337.553.5 


9.3 

9.2 
14.1 


M.     t. 

22  35.9 
8  59.3 

7  12.4 

8  31.9 

20  49.9 
62    1.6 

56  59.6 
37   6.3 

26   5.4  1 

51  40.8  I 

42  44.1  I 

3U    5.8 

I 
49S2.1 

99  58.S' 

48  91.5  i 

57  3U.5  I 

65  57.5  > 
60  34.5 

65  57.5 
60  31.3  I 

34   0.91 
34  54.6  > 

45  38.1 

44  8J 

59  33.9 

45  93.4 

59  17.8 
40  46.6 

59  28.9 
4U  49.5 

14  3S.6 
37  35.9; 


44  14.6 
96  15.9 

90  53.9 

91  40.4 

45  45.4 
33  30.6 

59  93.7 
11  37.3 

54  41.1 
56  liJ 


11.    Wire  G.  Tel.  S.,  recorded  47*.9 


^^^^^^rfiMIM^MMW^*^ 
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MATIONAL  OBSERTATOST — VAtRIIiaTOV.  f  tW  ] 


[   306    ]  OBSESVATIOHS    WITH    THE    PRIME    VERTICAL   TSANBIT. 


HAtlDlTAL    OBBEBVATDBV — WASHINOTOM.  [  901 


AsstjMED  LATiTUbE  38"  53'  3'8''.8'0  KortiI. 


[  SOS  }  OBBEKTATJONS  WITS   THB  PBIUE   TEBTlCAt  TBAKSlT. 


KATtOKAt  OSS£RVATOaY — WASBtNGTOK. 


[  209  ] 


LEVEL  READINGS. 


Means. 


S.  — N. 


^•^^ 


^f"-    '■;   MEAN  OP 
Jvel.   '      W»^ES. 


w. 
33.95 
35.7U 

33.50 
36.00 

33.50 
35.45 

33.90 
86.90 

34.35 
36.85 

34.60 
36.75 

34.60 
36.70 

34.65 
36.55 

35.30 
37.35 

35.30 
37.60 

35.50 
36.90 

35.45 
36.20 

35.85 
87.95 

35.80 
37.85 

35.75 
37.95 

36.50 
37.70 

36.50 
39.00 

34.00 
36.55 

33.95 
35.95 

34.50 
36.50 

i 

34.50  I 
36.45 


8. 

34.45 
37.00 

34.65 
37.35 

34.75 
36.60 

35.10 
38.00 

36.10 
37.85 

36.10 
37.70 

36.15 
37.50 

36.50 
38.05 

38.45 
40.45 

38.85 
41.40 

38.75 
40.15 

39.20 
42.00 

39.10 
41.75 

39.45 
41.75 

39.65 
41.55 

39.95 
41.70 

40.70 
42.95 

37.10 
39.75 

37.40 
39.05 

37.85 
39.60 

38.00 
39.75 


Div. 
+1.20 

i.ao 

1.15 
1.35 

1.25  ! 
1.15 

1.20  i 
1.10  I 

1.75  : 
1.00  . 

i 

1.50  , 

0.95  . 

I 

1.55  ' 

0.80  . 

1.85  ' 
1.50 

3.15  ' 
3.10 

3.65 
3.80 

3.25 
3.25 

I 

3.75  ! 
3.80  ; 

3.25 
3.80 

3.65 
3.90 

3.90  ; 
3.60 

3.45 
4.00 

4.20  ' 

3.95  I 

j 

3.10  ' 
3.20 

3.45  ! 
3.10  I 

3. .35  I 
3.10  . 

3.50  I 
t  +3.30  i 


»^^^^« 


^\^'*^^^%^%^^,^^^%^'^^ 


Correction 
in  Ri^bt    i 


OBSERVED 


Ascension. 


1 


REDUCTION  TO 
1860.0 


0) 

9 


R.  Ascension. JNDccIinniion.      R*  A. 


'*  I    II.     M.      B. 

+0.58   i  22    4    3.53 

0.59  "'■  22  32    9.39 

.1 

0.56   i  22  2G    5.47 

i' 

0.54   ,  23  15  51.96 
0.70   '  23  23  53.05 


8.  ':  H.     M.      8. 


O      '       " 


s. 


+  30.71  1  22  4  34.24  !  35  35  13.70  +  4.56 


0.57  ! 


0  20  24.24 


0.56  ii  0  12  38.41 


0.79   0  40  10.79 


1.47  I  22  8  53.31 


1.75  !  22  32  11.68 


1.53  i  22  3  22.67 


1.43   23  45  4.94 


1.46  23  15  54.69 

i! 
I 

1.62  '  23  26  45.14 

1 1 

r 

1.77   23  13  32.03 

:l 

I 
I 

1.75  I  23  58  32.67 
1.31  '  0  49  13.90 

\< 

,  I 
I 

1.48      22  47  11.59 

I 

i 

1.53  i   22  32  17. G8 

I 
I 

1.51      23  13    7.37 

I 
I 

+1.59      23  24    5.81 


30.69      22  32  40.08 


30.71 


22  26  36.18 


36  34    5.68 

37  21     2.70 


30.69      23  16  22.65     36  49  26.30 


30.75      23  24  23.80     37  47  19.56 


30.68   I    0  20  54.92 


36    3  38.29 


30.70   '     0  13    9.11  i  37    7  41. FO 


30.68   '    0  49  41.47 


28.59      22    9  21.90 


28.57   I  22  32  40.25 


36  40  41.33 


36  59  54.45 


36  34    5.67 


28.59   >  22    3  51.26  !  38    6  24.42 


4.54 

4.48 

4.66 

4.65 

5.01 

4.93 

5.18 

4.51 

4.57 
4.44 


28.53   !  23  45  33.47 


28.51 


23  16  23.20 


34  12  41.63  !        4.90 


36  49  26.15 


.-  ! 


4.68 


28.53   ,  23  27  13.67     36  57  34.92  4.71 


28.58  I  23  14    0.61  i  37  45  15.36  ' 


28.47 


23  59     1.14     37  46  55.61 


4.63 
4.83 


28.53        0  49  41.43  '  36  40  41.64  i        5.17 


s 


u 
> 

00 

O 


OBJECT. 


8  '  P. 


I        I 


21.70 

20.65 

27.01 

27.76 

32.76 

32.16 

34.30 

18.12 

21.41 
17.13 

29.85 

26.67 

27.79  ! 

26.30 

30.62 

33.89 


9.10 
9 

7.8 
8 


« 


9 
5 


10 

9 

11 

8 

8.9: 
9 
8 


.1 

-3--.- 


27.62      22  47  39.41     35  10  45.40  4.70 

I  I 

1 

27.85   ,  22  32  45.53     36  36  41.96  I        4.59 


I 
27.85      23  13  35.22     37  21  25.58  4.69         26.16         6  , 

I  '  I  ■  ■ 

23  24  33.66  \  37  28  21.02     +  4.70  ;  +27.29  \  9.10 


23.45  I      9 
21.32    JO. II 


+  27.85 


Lai.  43319. 

Lai.  44340. 

Anon. 

Anon. 

Anon. 

Anon. 

p  Andromedse. 

Lai.  631. 

(7777) 

Lai.  44340. 
Anon. 

Lnl.  46811. 

Anon. 

Lai.  46188 

(8139) 

Lai  47269. 

Lai.  631. 

Anon. 

Anon. 

(8136) 
Liil.  46097. 


Assumed  Latitude  38'  o3'  38".80  NoRtii. 


■^«^<»%**t^ 


[  210  ]  OBSERVATIONS    VITH   THE   PAIUE    VEBTICAL  TRANSIT. 


NATIONAL   OBSERVATORY — WASHINGTON. 


[  211 


LEVEL  READINGS. 


Means. 


». 

34.50 
36.75 

34.75 
36.40 

35.00 
36.50 

35.35 
36.35 

S9.65 
33.50 

30.10 
34.20 

30.00 
32.69 

30.50 
34.15 

30.90 
34.57 

31.70 
34.20 

32.45 
34.60 

33.70 
37.00 

33.50 
36.20 

33.80 
36.80 

33.65 


34.20 
35.10 

34.30 
37.90 

34.35 
37.95 

34.65 
37.45 

34.90 
38.15 

35.15 
'  37.85 


B. 

38.35 
40.35 

38.35 
40.00 

38.99 
40.05 

38.90 
40.10 

30.00 
33.65 

29.85 
34.40 

30.47 
33.00 

31.05 
34.10 

31.05 
34.75 

31.65 
34.40 

33.02 
34.85 

32.00 
36.45 

32.10 
35.40 

32.10 
35.75 

32.40 


33.40 
34.20 

33.50 
37.35 

33.50 
37.50 

34.12 
37.00 

34.00 
38.70 

34.80 
37.10 


S.— N. 


Div. 
+  3.85 
3.60 

3.60 
3.60 

3.99 
3.55 

3.55 
3.75 

0.35 
+0.15 

—0.25 
+0.20 

0.47 
0.40 

+0.55 
—0.05 

+0.15 
+0.18 

—0.05 
+0.20 

0.57 
+0.25 

—1.70 
0.55 

1.40 
0.80 

1.70 
1.05 

1.25 
COO 

0.80 
0.90 

0.80 
0.55 

0.85 
0.45 

0.63 
0.45 

—0.90 
+0.55 

—0.35 
-0.75 


Corr. 

for 

Level. 


n 
+1.55 

1.69 

1.77 

1.71 

0.11 

0.11 

0.09 

0.12 

0.08 

-0.08 
+0.25 

—0.53 

0.52 

0.65 

0.07 

0.63 

0.51 

0.29 

0.23 

0.08 
—0.26 


MEAN  OP 
WIRES 


n.     H.       B. 

0  28  47.19 
23  58  33.33 

0  27  31 .00 

0  24  10. n 
22  13  53.99 

0  0  0.40 

22  8  47.52 

23  3  34.86 
23  35  7.80 

23  24  0.31 

0  12  36.13 

23  44  32.87 
23  12  52.19 
23  35  8.07 

1  58  5.36 
23  53  17.71 

0  51  26.27 

1  0  42.97 

1  2  7.41 

2  7  46.28 
1  31  37.16 


^^s^^^^^^^^^^^^^^ 
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Correction 

in  Right 

Ascension. 


8. 

+  27.84 

27.83 

27.87 

27.80 

32.89 

32.90 

32.89 

32.95 

32.90 

32.89 
32.93 

32.75 

32.72 

32.71 

32.74 

32.78 

32.75 

32.74 

32.75 

32.70 
+  32.80 


OBSERVED 


R.Ascension. 


U.  n.   8. 

0  29  15.03 
23  59  1.16 

0  27  58.87 

0  24  37.91 
22  14  26.88 

0  0  33.30 

22  9  20.41 

23  4  7.81 
23  35  40.70 

23  24  33.20 

0  13  9.06 

23  45  5.62 
23  13  24.91 
23  35  40.78 

1  58  38.10 
23  23  50.49 

!    0  51  59 .02 


N.Declination, 


1     1  15.71 

1  2  40.16 

2  8  18.98 
1  32    9.96 


o      »       '/ 
34  33  52.37 

37  46  54.97 

37  24  59.72 

38  0  25.64 

36  31  14.05 
28  15  12.18 

37  36  22.49 
37    4  29.62 

36  5  51.62 

37  28  21.71 

37  7  44.00 

34  4  4.68 
36  41  34.60 
36  5  51.78 
22  44  26.97 

38  24  17.56 
34  52  19.01 
34  48  55.57 

36  54  56.82 

33  8  29.56 

37  29  41.48 


REDUCTION  TO 
1860.0 


R.  A. 


8. 

+  5.10 

4.85 

5.02 

4.99 

4.71 

5.21 

4.63 

4.75 

4.88 

4.79 
5.00 

5.05 

4.88 

4.96 

5.57 

4.90 

5.27 

5.36 

5.21 

5.67 
+  4.73 


Decl. 


rr 


+32.83 

30.43 

32.52 

32.56 

18.51 

30.77 

17.60 

24.59 

27.84 

26.57 
30.70 

28.32 

24.95 

27.39 

33.54 

25.57 

32.15 

32.47 

32.29 

32.97 
+32.85 


c 


9.10 


8.9 


11 


10 


10.11 


5.6 


9.10 


10 


5.6 


SO 

o 


p. 


10 


OBJECT. 


(158) 


Lai.  47269. 


Lai.  884. 


Lai.  762. 


Anon. 


a  Andromedse. 


Anon. 


Anon. 


Anon. 


Lai.  4609'! 


p  Andromedse. 


Anon. 


Anon. 


Anon. 


a  Arietia. 


(8195) 


Lai.  1702. 


/9  Andromedffi. 


(343) 


y  Trianguli. 


Anon. 


Assumed  Latitude  38°  53'  38".80  North. 


(212  ] 


OBSERVATIONS   WITB   THE   PBIHE   VERTICAL  TEIAKSIT. 


/ 

DATE. 
1847. 

£     j 

£     i                  OBJECT. 

i 

> 

j_ 

TIMES  OP  TRANSIT  ( 

A.            B.  1  C.     E 

Noy.   39 

5!--- 

(K. 

iw. 

N. 
S. 

22'  l'   .!'    sS'.S   7.931 
5  51     ..     ]«l.443.356 

Ih      Bessel's  Zone, 38G  .     .     . 

S. 

N, 

22  15  20.0  '37.556.012 
1  13    4.2  :24.0'41.4,  0 

lY      C^s«eI'«Zone,38C.     .     . 

(E. 

iw. 

S. 

22  41  21. G  35.4,5].g'  C 
3    7  32.5  ;4G.S  2.119 

^|!      Li.1.  47307 

(E. 

iw. 

S. 

22  54  42.5     8.I31.6SG 
0  57  25. U   53.119.445 

j^|!      B<^aaf:l'BZon(..  3S7  .     .     . 

IE. 

!w 

S. 

N. 

23  .'JG    5.3  ,37.5   9.041 
1  2G    4.3  143.1  21.456 

\H\  L^'-3«^- 

!w. 

S. 
N. 

0  35  42.0  '14.C'42.31S 
3  17  18.3   51.436.958 

^\\  - 

Ifv. 

N. 

1  53  30.4  <49.H  16.040 
3  35  43.9  'la.4;49.0ia 

Dec.      C 

1«!  "i-y- 

ifv. 

N. 
S. 

17  55  15.1  '  1.h'49.G34 
It)  54  3G.5  ;3G.9 41.9,41 

l^Sl  (^"> 

Sfv. 

s. 

N. 

23  34  ]3.a  !30.e47.2  5 
3  35    G.9   26.644.7   2 

1^1'      RamkerSun.leintiir.aCl  . 

Kv. 

N. 

33  49  34.5  '  3.633.7   4 
1  30    G.4   37.ti  14.648 

iJj'      U.,47G1 

!w. 

N. 
S. 

0  47  52.5  i-J4.7'4I.G'57 
3  59  4S.0  :-'a.239.354 

IJ 1        Lai.  S161 

Sw. 

s. 

N. 

0  57     ..     ■48.11  3.S18 
4  17     ..     '45.5  0. 

d  -"■ 

it^ 

N. 
S. 

1  53  19.3  '45.GIG. 
3  35  37.4  ie.3j44. 

g\\      L.1.8433 

i^. 

N. 

2  49  30.3  46.6'  4. 
5  49    1.3  J18.337. 

15 

^|!      Lnl.  1G37 

(E. 

(w. 

N. 
S. 

23  1C24.7  140.058. 
2  17     7.3  ^3.7;43.             S 

3^  1        Besael's  Zone,  44G  .     .     . 

i^w. 

s. 

N. 

23  35  10.9   27 .844.2  0 
2  40  33.9  151.5   8.235         It 

IJj!       Dessel'a  Zone,  387  .      .      . 

\^v. 

N. 

S. 

23  52    0.3  i2G.G58.9'31 
1  30    5.3   38.715.049 

^^|l      Bessel's  Zone. 387  .     .     . 

1^. 

N. 

S. 

0  19  39.1  ^50.515.739 
2  30  30.3  142.8  10.736 

S\l   ("=) 

(E. 

iw. 

s. 

0  38  34.5 

4  13  17.5 

48.5<  1.215 
32.146.3'  0 

m\\    ■•■'■•'««' 

(E. 

iw. 

s. 

N. 

0  50    3.2 
3  51  29.0 

20.0  3t;. 3  53 
4G.2.  3.730 

!J1|   ("") 

(E. 

iw. 

N. 
S. 

1  5G    7.3 
G2S  11.5 

29.8'40.753 
34.8|45.357 

clock'.    ; 

""■ 

+."m",, 

"n^r"    1 

Nov.  29, 
Dec.    e, 
Dec.  15, 

+  MM 

34.93 

+  3.1  .'JJ 

1 
1 

O.OOO 

U.OOd 

D.iinu 

HATIOKAL  0I8BBVA  [   213  ] 
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OBSSBTATIOKS    WITH    THE    PSIME    VEBTICAL    THAHSIT. 


fTATtOMAL  OBSEBVATOBt — WASltlMdTOH.  [  S16  ] 


OBSERVATIONS 


WITH 


THE   EQUATORIAL. 


1847. 


^^^^^^^^^^*^^^^^^^^^^^^^^^^^*^^^^^^^^^^^^^^^^^^^^^^^^^^N^^^^^^^S^^^^ 


NATIONAL    OBSERVATORY. 


[   218   ]  0B8EBTATI0HS   WtTB    TUZ    KQCATOBIALi 


NATIONAL   OBSEaVATOEY — WASHINGTON.  [    214 

NEPTUH  E. 


;b.4. 

PtotmaoT  Hubbard  examined  therollowingsUn  in  a  zone  obatrTcd  by  Lalande,  May  10,  1795.    The  star  marked  N  obaerred  by  him  bs  a  fixed  ita 
aot  DOW  then. 


(1) 

14 

10 

31 

—  11 

53.4 

m 

10 

34 

40.7 

m 

10 

36 

31.2 

m 

13 

31 

39.7 

(S) 

13 

58 

8.3 

m 

13 

4 

41. G 

m 

13 

58 

G.5 

m 

14 

31 

21.5 

m 

14 

33 

34 .3  N 

(10) 

15 

12 

0.8 

(11) 

15 

51 

39.0 

(W) 

16 

38 

10 

58.4 

(13) 

18 

34 

10 

5G.1 

(1<) 

S3 

S 

11 

11.6 

by  Lieutenant 

Maui 

■y,  and  on 

Ihe  SSd  of  the  aame  m 

nth  by  Professor  Hubbard,  Ihe  star  marked  N 
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OBSERVATIONS    WITH    THE    EQUATORIAL. 


NEPTUNE. 


i^i^^^^^^0^0^^^^^^^^^^^^^t^*^*^*i^*^*^*^^^ 


Date ; 
1847.    ! 


OBJECT. 


)b8erver 


Mar.24    7722,  B.  A.  C. 
I  Neptdne 
H.     1 

7722,  B.  A.  C. 
I  Nepiuxe 

!  7722,  B.  A.  C. 
I  Neptl'xe 

!  7722,  B.  A.  C. 
(  Neptune 

I  7722,  B.  A.  C. 
Neptune 


April  2  i  7722,  B.  A.  C. 
I  Neptune 

H.       I 

;  7722,  B.  A.  C. 
Neptune 

I  7722,  B.  A.  C. 
Neptune* 


April  4     7722,  B.  A.  C. 
Neptune 


H. 


7722,  B.  A.  C. 
Neptune 


I  « 


7722,  B.  A.  C. 
Neptune 

7722,  B.  A.  C. 
Neptune 


April  6     7722,  B.  A.  C.  . 
Neptune 


7722,  B.  A.  C.   . 
Wci«se  XXII,  123 
Neptune 

7722,  B.  A.  C.  . 
Weisse  XXII,  123 
Neptune 

7722,  B.  A.  C.   . 
WeisRe  XXIl,  123 
Neptune 

7722,  B.  A.  Ct 
Weisse  XXll,  123 
Neptune 

7722,  B.  A.  C.  . 
Neptune      .     . 

7722,  B.  A.  C.  . 
Weisse  XXII,  123 
Neptune      .     . 

7722,  B.  A.  C.  . 
Neptune 

7722,  B.  A.  C.  . 
Neptune 


Chr.  times  of  transit. 


I.      II.   ,  111.  i       Mean. 


Mic. 


Planet— Star. 


Aa 


S.  8.         S.         1), 

l(>.«2y.2  42.2l7 
.44.et  57.2  10.2 


I  8.0  20.833.2 
,35.5  48.0,  1.0, 

I     ! 

43.355.8,  9.0; 
|11.5a4. 037.1 

•III 
27.0  39. 8  52. 5| 

'55. 0|  8.0,20.51 

!        I        ' 
11.123.536.2 

'39.2  52.0   4.5i 


,   m.     s. 
31  29.40 
34  57.40 

3C  20.67 
39  48.17 

41  .'>6.10 

45  24.20 

46  39.77 

50  7.83 

51  23.60 
54  51.90 


tr. 
o 
,  o 

I 

'   o 

2 
2 

i 
2 

i  ~ 

I 
I  o 

2 


A  mic. 


revs.  m.     s.         revs.     !■ 

33.648     ;-h  3  28.00 -f  8.138, 
25.510  I' 

ii 

35.548 
27.180 


36.990 
28.959 

:i8.238 
30.096 

39.280 
31 .048 


16.229.041.8  17  ,33  29.00  ,  2 
48.0,  0.5  13.0,       38    0.50  ;  1 


41  51.57  !  2 
46  22.60     1 


139.0  51.5   4.2 
10.0  22.835.0 

I         I         ' 
24 .0  37.0' 49. 2 

56.2   9.021.0' 


49  36.73  i  2 
54    8.73     1 


51.353 

52.412 
52.224 

52.550 
52.446 


56.0  9.022.01  17  20  9.00  2 

41.854.0|  7.2       24  54.33  |  1 

26  21 .83  !  2 

31     7.40  1 


9.2  21.834.5' 
54.8   7.220.2: 

I       I       ! 

'  7.220.0 33. Oj 
53.0   5. 2' 18.0 


23  20.07  I  2 
38    5.40  I  1 


49.316 
44.603 

56.122 
51.338 

37.830 
53.019 


51.2'  5.0  17.5 
38.251.0   3.1' 


54     4.57  I  2    54.964 
58  50.77      1     50.068 


1.014.026.817  11 

1.214.027.0'  16 

!       ■       I 

53.2   6.018.5'  18 

52.0   4.517.2  22 

52.0   4.517.5  23 

I         I 

3.316.028,5  24 

1.2  13.8  26.5,  li8 

1.514.026.8  29 


23.3  36.2  48.8  30 

21.533.846.5  34 

;21.534.2  47.1  35 

I         I         I 

40.052.8   5.2  37 

37.850.2   3.0  41 

37.851.0   3.2  42 

I         .         I 

22.3  35.148.0  45 

2J  .034.046.3  50 

'  i  ■ 

51.8,  4.216.81  52 

50.0   2.515.0  56 

49.8   2.215.0!  57 

I    '    i 

34.247.1;  59 

133. 346.018  4 


.30.8  43.0  55.9 
,29.2  42.0  55.0 


18    5 
10 


13.93 
14.07 

5.90 
4.57 
4.67 

15.93 
13.83 
14.10 

36.10 
33.93 
34.27 

52.67 
50.33 
50.67 

35.13 
33.77 

4.27 
2.50 
2.33 

34.20 
33.30 

43.23 
42.07 


i  3 

I 
>  3 

1 


3 
1 
2 

3 

1 

!3 

.  1 

2 

'  3 
!  2 

3 
1 
2 

3 
2 

3 

2 


38.326 
59.649 

42.009 
34.600 
33.122 

44.166 
36.565 
34.901 

42.571 
35.173 
33.457 

42.171 
34.845 
33.268 

43.671 
34.565 

44.662 
37.243 
35.416 

45.676 
36.515 

42.245 
33.120 


3  27. 50:      8.368;: 


I 


"I 


3  28.10       8.O3I1; 


I 


i| 


3  28.06       8.142 


■\ 


4-  3  28.30+  8.232.: 


51.450     -f  4  31.50     30.170 j 


I! 


4  31.03,     30.261' 


+  4  32.00+30.177 


+34.745, 


34.816, 


^^ 


+  4  45.33 

4  45.57 

4  45.33     34.843 
+  4  46.20+34.928; 


+  5    0.14 


4  58.77 


+38.782 


+38.960 


1    0.10—28.554 


4  58.17 
1    0.27 


4  58.17 


+39.338 
—28.368 

I 

i 


+39.187 
1    0.34!— 28.316 


Reflults. 


m. 


Corr.  of  Chron.    —10  22.67 


7722,  B.  A  C 


^pp'l.  a 
h.  m.  ■. 
22    2  26.24 


nfp  I.  d 

o      I     ft 


Neptune— 7722,  B.  A.  C.  A  o 

h.  m.  8.  m.    8. 

Sid.  time     17  34  39.23  +3  27.91 

Ap  —        .04 

p  .00 


—IS  18  48.89 

A6 

+9   5.68 
.4S 

.19 


m.     8. 
Corr.  of  Chron.    1    6.59 

^ppU.  a. 
h.  m.    8. 
7722,  B.  A.  C.     .     .     .    22    2  26.41 

Neptune— 7722,  B.  A .  C.  A  o 

h.  m.  8.  m.    8. 

Sid.  lime    17  47  17.20  +4  31.53 

Ap  —        .09 

P 


JhpH.  6. 
o     »    " 

—19  18  47.81 

A4 

+  7  43 .33 
1.49 
0.19 


m. 


Corr.  of  Chron.    +0  59.74 

•AppH.  a  "^P*^  ' 

h.  m.  8.  O    '      " 

7722   B.  A.  C.     .     .     .    22  2 '26.46      —IS  18  47.55 


Neptune— 7722,  B.  A.  C.  A  o 

h.  in.  8.  m.    8. 

Sid. time    17  39  13.96  +4  45.61 

Ap  —        .13 

p  .00 


A6 

I      u 

+8  55.07 

2.(8 

.19 


•  Sky  hazy. 


m.     8. 
Corr.  of  Chron.    +0  52.10 


7722,  B.  A.  C.     .     . 
Weisse  XXII,  123  . 


AppH,  a 
h.  m.    8. 


Jtrrt-i 


Neptune— 7772,  B.  A.  C.  A  a 

4  58.00+38.976                       h.  m.    8.  m.    s. 

1     0.34—28.455      Sid.  time    17  36  18.19  +4  56.66 

Ap  —        .20 

p  .00 


22    2  26.50     —IS  18  47.99 
6  24.37  1  99.15 

Ad 


// 


4  58.64|+39.179 


4  58.06+39.319; 


0  59.83 
4  59.10 
+  4  58.84 


—28.205 

I 

+39.234 

.1 

+39.198* 


Neptune— Weisse  XXII,  123 

Sid.  Ume  17  38  25.31           +1  0.18 

Ap      +  .19 

p  .00 


+10    1.08 

2.89 

.19 


—  7  15.94 

—  1.79 

+         -1' 


t  Recorded  305. 


^>«tf^^^^^^^^^k^^p^^k^^^i^h^k^^i^>M' 
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NEPTUNE. 


222  ] 


OBSF.RTATIONS  WITH    THE    EQUATORIAL. 


NEPTUNE. 


^%r^^^i^M 


Date; 

Chr.  times  of  transit. 

Planet— Star. 

1847. 
Observer 

OBJECT. 

1 

i 
I.     II.  ■  III. 

1 

1 

Mic. 

* 

A  mic.    ] 

Results. 

Menn. 

1 

Aa 

h.  m.   8.       1 

ir. 

rerj. 

m.   s.       !     revs. 

April  1 1 

Weif.se  XXII.  133  . 

41.^.VI.20G.3'      3i=?  54.10  1  2 

44.696 

-h  1  31.30—17.465 

■ 

1 

Neptin'e 

12.e2o.23d.2       40  25.40  , 

3 

32.0»8 

I                 , 

m.    s. 

H. 

1 

1                 ] 

1                         Corr.  of  Chron.    -fO  32.64 

7722,  B.  A.  C.    .     . 

10.423.0  35.5       42  22.07  . 

3 

57.678 

5  29. 76 4-49. 767 

1 

AVci«8eXXII,  V2'A  . 

9.321.234.0       46  21. .'K)  . 

1 

50.273 

1  31.23-17.743 

•9pp*U  a 

•* 

NePTI'S'IE 

40.2 52. «   5.2       47  52.73 

I         1 

2 

37.964 

h.   m.     B. 
!    7722,  B.  A.  C.     ...    22    326.62 

0     * 

— 12  1« 

Weisse  XXII,  123  . 

7.1My.4  32.3       48  19.63 

1 

50.745 

1  31.94—17.775 

:    Weisbe  XXII.  123    .     .            6  84.47 

] 

Neptune 

39.0  51.5:  4.2i      50  51.57 
1 

3 

38.4c<8 

i 

.    NEPirNE- 7723,  B.  A.  C.           A  a 

7722,  B.  A.  C.    .     . 

17.530.0  42.7,      52  30.07 

3 

57.120 

5  30.03+49.821  ■ 

Sid.  time    h.  m.    s.                   m.    s. 

' 

Wfeisse XXII,  123  . 

15. 82!i<. 241.1       50  28.37 

1 

49.690 

1  31.73—17.714. 

17  46  34.55           +5  29.55 

+ii 

Neptune 

47.3  0.2  12. e  17  59    0.10 

1           : 

2 

37.372 

1 

Ap        —         .16 
p                     .06 

^&  ■■                                                                                                            ^^^B  ^^              m                                          ^B  ^P     ^B  ^B      ^M    ^B                      ^       ^h.     ■ 

+ 

WeiP«e  XXII,  123  . 

35.2 4H.o'  0.518    0  47.90 

1 

59.248 

1  31.37     17.567* 

Neptune      .     . 

6. «  19.231.8.        2  19.27 

>        '        1 

2 

46.783 

1 

i 

Nkptuke— WeisseXXII,  123 

17  57  31.36           +1  31.49 

„^  i 

Weiiwe  XXII,  123  . 

3.215.828.5        9  15.83 

1 

57.195 

1  31.60'     17.625 

Ap        -h         .95 

Neptune      .     .     . 

35.047.2   O.i;       10  47.43 

3 

44.78« 

p                      .00 

+ 

Weisae  XXII,  123  . 

35.2  48.0  O.B       11  48.00 

1 

57.547 

1  31.57 

17.608 

Neptune      .     .     . 

7.0.19.532.2.       13  19.57 

1 

3 

45.123 

Weisne  XXII,  123  . 

14.827.640.3       14  27.57 

1 

57.7.53 

+  1  31.60-17.574 

Neptune      .     .     . 

46.559.211.8       15  59.17 

3 

45.295 

Apr.  30 

7740,  B.  A.  C.   .     . 

1 

1 

r 

1 

12.525.037.3 

17  54  24.93 

1 

33.338 

-H  5  34.07 

—33.973 

Neptune      .     .     . 

36.2  49.0.  1.8 

59  49.00 

3 

36.178 

m.    8. 

H. 

1 

Corr.  of  Chron.    —0  46.31 

7740,  B.  A.  C.   .     . 

33.0  45.5 

18    3  45.53 

1 

33.313 

5  34.30 

33.961 

Neptune       .     .     . 

57. 1_  9.8 

8    9.83 

3 

37.143 

Jfpp'l.  • 
h.  m.    8. 
7740,  B.  A.  C.     ...    S3    4    8.02 

-•* 

7740,  B.  A.  C.   .     . 

1 

1.814.527.2 

10  14.50 

1 

33.957 

5  34.17 

34.095 

-1148 

Neptu.ve 

26.038.651.4 

1 

15  38.67 

3 

38.030 

Neptuve— 7740,  B.  A.  C.            A  a 

7740,  B.  A.  C.   .     . 

48.1'  0.613.5 

16    0.73 

1 

35.. 578 

5  34.10    34.084 

h.  m.    8.                  m.    8. 

r 

Neptune       .     .     . 

12.524.837.2 

1 

■                1 
1                , 

21  24.83 

3 

39.630 

Sid.  time    18  17  35.81           +5  24.18 

Ap         +        .05 

-8 

7740,  B.  A.  C.  .     . 

24.837.5  50.0 

33  37.43 

1 

35.318 

5  34.40 

34.039 

p                       .00 

+ 

Neptune       .     .     . 

49.2'  1.814.5 

1                1 

39     1.83 

3 

39.315 

7740,  B.  A.  C.  .     . 

32.0  44.557.1 

30  44.53 

1 

35.617 

+  5  34.04 

—34.140 

Neptune      .     .     . 

56.0   8.521.2 

36    8.57 

3 

39.735 

May  7 

7740.  B.  A.  C.   .     . 

54.8 

7.5 

20.0 

17  45    7.43 

1 

46.995 

-f  5  49.30 

—35.886 

Neptune       .     ,     . 

44.256.6'  9.5 

51  56.73 

3 

43.849 

m.    8. 

II. 

Corr.  of  Chron.    —119.98 

7740,  B.  A.  C.  .     . 

13.1,25.838.5 

53  35.80 

1 

48 .065 

5  49.07 

36.017 

Neptune      .     .     . 

2.3.14.827.5 

59  14.87 

3 

44.050 

•fyp  1.  a 

4i 

i 

h.  m.    8. 

0      ' 

7740,  B.  A.  C.   .     . 

34.0;46.559.2 

18    3  46.57 

1 

49.556 

5  49.30 

95.607 

7740,  B.  A.  C.     ...    22    4    8.95 

-1148 

Neptune 

23.5  35.848.3 

8  35.87 

3 

45.131 

Neptune- 7740,  B.  A.  C.            A  a 

7740,  B.  A.  C.   .     . 

1.5  14.226.8 

18  10  14.17 

1 

50.135 

5  49.40 

35.857 

h.  m.    8.                  m>    8. 

1 

Neptune      ,     .     . 

51.0   3.5.16.3 

16    3.57 

3 

45.960 

Sid.  Ume    18  10  54.60           +5  49.36 

-« 

Ap        +        .05 

— 

7740,  B.  A.  C.   .     . 

32.044.557.2 

18  44.57 

I 

50.990 

5  49.33 

35.973 

p                      .00 

+ 

Neptune       .     .     . 

21.2  34.0 

46.2 

24  33.80 

3 

46.930 

7740,  B.  A.  C.  .     . 

24.8  37.2 

50.0 

36  37.33 

1 

51.580 

+  5  49.30 

-35.858 

Neptune       .     .     . 

14.126.6 

39.2 

33  36.63 

3 

47.406 

May  16 

7740,  B.  A.  C.   .     . 

23.5 

36.0 

48.6 

17  59  36.03 

3 

30.554 

+  6  13.87 

—18.304 

H 

Neptune       .     .     . 

36.2|49.0 

1.518    5  48.90 

3 

18.785 

*A. 

7740,  B.  A.  C.   .     ,  , 

24.6  37.2 

50.1 

7  37.30 

3 

31.418 

+  6  12.96 

• 

—18.380 

Neptune      •     .     . 

37.8 

50.2 

3.8 

13  50.36 

3 

49.798 

(Continued.) 

NATIONAL   OBSEarATORT WASHINGTON. 


[   22 


;hr.  t 

N  EPTUNE. 

ate; 

C 

Imes  of  transit. 

Planet- Star. 

M7. 

OBJECT. 

Mic. 

Results." 

Berrer 

I. 

8. 

II. 

111. 

Mean. 

Aa 

A  mic. 

8. 

8. 

b.  m.   8. 

to. 

revs. 

m.  8. 

revs. 

m.    8. 

IT  16 

7740.  B.  A.  C.  .     . 

13.8 

26.4 

39.0 

18  15  26.40 

2 

32.095 

-f-  6  13.00 

—18.440 

Corr.  of  Chron.    —1  49.78 

Nbftukb      .     .     . 

26.8 

39.3 

52.1 

2L  39.40 

2 

50.535 

H. 

JtppU.  a 

•9pp  t.  < 

7740,  B.  A.  C.  .     . 

25.5 

37.9 

50.4 

23  37.93 

6  13.10               1 

b.  m.    8. 

O     »          ' 

NcrriTirB      .     .     . 

38.6 

51.0 

3.5 

29  51.03 

7740,  B.  A.  C.     .     .     .    22    4    7.87 

—11  48  52 

7740,  B.  A.  C.   .     . 

55.2 

7.7 

20.3 

33    7.73 

2 

33.300 

6  13.10 

18.490 

Neptune— 7740,  B.  A.  C.             A  a 

Ad 

Nbftunb      .     .     . 

8.2i20.8 

33.5 

39  20.83 

2 

51.790 

h.  m.    8.                    in.    8. 

»    // 

Sid.  Ume    18  24  55.68            +6  13.03 

7740,  B.  A.  C.  .     . 

36.6 

49.0 

2.0 

43  49.20 

2 

33.928 

+  6  13.17—18.428 

Ap         +        .03 

Nbftumb       .     .      . 

49. U 

2.3 

15.0 

50    2.37 

2 

52.356 

1 

p                       .00 
18  24  18.57 
A/> 

—4  41 

m 

pmpm  jtfV        ^>          A          ^^ 

nf    o 

f/x    e\ 

O      1 

ta    i"     ee\    nn 

2 

36.876 

H-  6  29.83!— 15.064 

P 

+ 

jie  6 

7740,  B.  A.  C.  .     . 

37.o,au.:» 

3.1X0    DO    DKt.OI 

Nbptunk      .     .     . 

7.820.0 

32.8,19    2  20.20 

2 

51.940 

m.    8. 

H. 

7740,  B.  A.  C.  .     . 

49.0    1.3 

14.1 

4     1.47 

2 

31.460 

6  29.50'    15.047 

Corr.  of  Chron.    +1  53.33 

Neptunb      •     .     . 

18.9  31.2J42.8 

10  30.97 

2 

46.507 

1 

•^pp^L  a 

•wDD  /.  ( 

7740,  B.  A.  C.  .     . 

27.0 

39.252.0 

12  39.40 

2 

31.796 

6  29.73     15.049 

h.  rn.     8. 
7740,  B.  A.  C.     .     .     .    22    4    9.16 

0      '       '/ 

—11  48  49 

Nbptunb      .     .     . 

56.6 

9.021.8 

19    9.13 

2 

46.845 

7740,  B.  A.  C.  .     . 

24.7 

37.250.0 

20  37.30 

2 

32.000 

6  29.93 

15.106 

Nbptunb- 7740,  B.  A.  C.             A  a 

Ad 

Nkptukk      .     .     . 

54.5 

7.020.2 

27    7.23 

2 

47.106 

Sid.  ume     19  20  45.46           +6  29.73 

—3  51 

7740,  B.  A.  C.  .     . 

31.0 

43.356.0 

28  43.43 

2 

32.290 

+  6  29.67 

—15.027 

Ap        +         .01 
p                      .00 

+ 

^BPIUVB         .       .       . 

0.4 

13.225.7 

35  13.10 

2 

47.317 

oell 

7740,  B.  A.  C.  .     . 

3.2 

16.0 

28.5 

19  33  15.90 

1 

51.769 

+  6  25.50 

—17.126 

m.  8. 

H. 

Nbttunb      .     •     . 

29.0 

41.254.0 

1 

39  41.40 

1 

68.895 

Corr.  of  Chron.    +1  55.62 

^ 

7740,  B.  A.  C.  .     . 

36.1 

49.0;  1.8|      44  48.97 

1 

45.240 

6  25.53 

17.142 

•^ppU.  a 
h.    m.  8. 

O      f     n 

Nbptunb      .     .     . 

2.014.527.0j      51  14.50 

2 

32.350 

I 

7740, 6,  A.  C.     .     .     .     22    4    9.32 

—11  48  48 

7740,  B.  A.  C.   ,     . 

41.854.2 

7.2 

53  54.40 

1 

45.624 

6  24.97     17.400 

Neptunb      .     .     . 

6.8 

19.2 

32.120    0  19.37 

2 

32.992 

Neptune— 7740,  B.  A.  C.            A  a 
h.    m.  8.                    m.  8. 

A  6 

7740,  B.  A.  C.  .     . 

5.0 

17.3 

30.320    3  17.53 

1 

45.854 

6  25.44:     17.163 

Sid. time   20    1  43.11            +6  25.33 

—  4  24 

Nbptunb      .     .     . 

30.3 

43.1 

55.5 

9  42.97 

2 

32.985 

Ap 

7740,  B.  A.  C.   .     . 

21.5 

34.0 

46.5 

11  34.00 

1 

45.974 

+  6  25.23 

-17.190 

p                     .00 

+ 

Nbptunb      .     .     . 

46.7 

59.0 

12.0 

17  59.23 

2 

33.132 

m.  a. 
Corr.  of  Chron.    +2  20.94 

y24 

7722,  B.  A.  C.  .     . 

59.211.9 

24.120  58  11.73 

2 

.^.385 

-1-  8  39.04 

+41.745 

Nbptunb 

37.851.0 

3.521    3  50.77 

1 

23.781 

JppU.  a 

•TIM)  /.    ( 

id. 

h.    m.  8. 

O      '     n 

7722,  B.  A.  C.  .     . 

27.339.852.621  14  39.90 

3 

23.098 

5  39.17 

41.775 

7722,  B.  A.  C.     ...     22    2  29.49 

—12  18  30. 

Neptunb 

6.2 

19.731.3 

20  19.07 

2 

li.318 

Neptunb— 7722,  B.  A.  C.              A  a 

A  d 

7722,  B.  A.  C.  .     . 

0.3 

12.825.821  26  12.97 

3 

28.731 

5  38.43     41.634; 

h.  m.  8.                     m.  8. 

»     // 

Neptunb      .     .     . 

38.9 

51.4 

3.9 

31  51.40 

2» 

17.092 

Sid.  time  21  32  15.44            +5  38.70 

Ap                  .00 

+10  40. 

1 

7722,  B.  A.  C.  .     . 

44.6 

57.1 

9.8 

35  57.17 

3 

28.688 

5  38.63 

41.622 

p                     .00 

Neptunb      •■    .     . 

22.8 

36.0 

48.6 

41  35.80 

2« 

17.061 

•  Recorded    2  16.092 

7722,  B.  A.  C.  .     . 

49.8 

2.3 

14.6 

46    2.23 

3 

28.658 

+  5  38.24 

+41.676 

2  16.061 

Neptunb      .     .     . 

27.8 

40. 8 

52.8 

51  40.47 

2 

16.974 

g.  19 

7722,  B.  A.  C.  .     . 

39.2 

52.0 

4.1 

19  46  51.77 

2 

31.158 

+  3    5.70 

—14.732 

d. 

NCPTUNB 

45.0 

57.410.0 

49  57.47 

2 

45.890 

7722,  B.  A.  C.  .     . 

3.4 

15.828.4 

52  15.87 

2 

31.210 

3    5.40 

14.790 

Nbftunb      •     • 

9.0^1.0.33.8 

55  21.27 

2 

46.000 

7722,  B.  A.  C.  .     . 

^.034  5 

46.920    0  34.47 

2 

31.320 

4-  3    4.76 

—14.855 

Nbi*tunb      •     .     . 

27.039.251.5        3  39.23 

1 

2    46.175 

(Con  tinned.) 

[224  ] 


Date;   i 
184T.   I 


OSseRfATIOKS    WITH    THE     EQtTATOBlAL. 


NEPTUNE. 


1846. 

Jan.  17 


,  .48.11  0.813.6      13    O.tiS 
,   r>3.e,  6.2l9.ffi      16    6.33  ] 


4.73; 

5.50| 
4.40' 


14. AGS 
'—14.950, 


Neptdhi 

77S2,  B.  A.  C. 
Neftdhi 

7793,  B.  AC. 

NEriDHE 

7732,  B.  A.  C. 

NirtDHE 

7733,8.  A. C. 
Neptune 

7722.  B.  A. C. 

NSPTITKE        . 

15.721     !+  2  24.77— 37 .( 

2  S4.&3'    36.815' 
2  34.73i    26.847' 


3  25.31 


26.643 
36.765 


Corr.  of  Chroii.    +3    2,68 

7J23,  B.  A.  C.     .     .     .     23    a'sS.M 
Neptvhe,-7733,  B.  A.  C.  A  a 


Corr.  ofClirnii.     +4  11.43 

77S2,  B.  A.  C.  33    3  28.57 

Nbftoke-7733,  B.A.C.  Aa 


-13  IS  ».n 


h.  <r 


HjlTIONAl   OBSKRVATOET — WASHIKGTOlt.  *  [   8S 


A8TR£A. 


[  326  ] 


OBSERVATIONS    WITH   TBE    EQUATORIAL. 


Feb. 12 
H. 


OBJECT. 


ABTKMk    . 

WeisseXV,  789 

ABTRA«A   •       .       • 

Weisae  XV,  789 

ASTR^EA    •        •        • 

Weisse  XV,  789 


Aprils 
H. 


AprU7 
H. 


A8TR.EA    . 

Weisse  XV,  789 

ASTRAA    ■        •        . 

Weisse  XV,  789 


Weisse  XV,  789 

AsTRJEA  . 

Weisse  XV,  789 

^LSTRiEA    <        •        • 

Weisse  XV,  789 

A.8X R^EA   •        .        • 

Weisse  XV,  789 


AsTRjEA  . 

Weisse  XVI,  173 

ASTRJCA  .       . 

Weisse  XVI,  173 

AsTR.CA  . 

Weisse  XVI,  173 

A8TR/F.A  . 

Weisse  XVI,  173 

ASTR^A  . 

Weisse  XVI,  173 

AlTRAEA  . 

Weisse  XVI,  176 

xLSTR^lA  •        •        • 

Weisse  XVI,  176 

AlTR.EA  . 

Weisse  XVI,  176 

ASTR^A  . 

Weisse  XVI,  176 

ASTR.CA  . 

Weisse  XVI,  176 


ASTRJSA  . 

Weisse  XVI,  173 

*A8TR£A  . 

Weisse  XVI,  173 

ASTRAA  .        .       . 

Weisse  XVI,  173 

AlTRAA  . 

Weisse  XVI,  173 


Chr.  times  of  transit. 


I.  •  II.     III. 


8.     I    S. 


S. 


Mean. 


h.  m.    s. 
13    5  56.0 


7  38.3 
49.2 

8  19.9 
30.5 

8  56.0 

7.0 

9  31.0 
42.2 

10  21.2 
32.3 

13  11.20 


12.16 


13.44 


22.835.2  48.014  52  35.33 
18.231.1.43.3       54  50.87 


55.8 
52.5 


8.221.2 
5.017.8 


16.6^29.0  41.5 
12.5'25.3.38.2 


56    8.40 

58  5.10 

59  29.03 
1  25.33 


!l9.031. 043.515    2  31.16 
15.227.840.3         4  27.77 


58.210.523.2 
54.2   6.819.5 


32.3 
38.5 


57.8 
3.8 


10  022.535.3 
16.028.841.1 


37.0  49.3 
43.055.5 

26.038.2 
31.4:44.0 


30.542.8 
36.0  49.0 


22.034.8 
32.8  45.2 


53.0 
3.2 


35.047.2 
45.057.2 

52.5   5.0 
3.215.8 


2.0 

8.2 

51.3 
56.7 

55.3 
1.2 


47.2 
58.0 

5.6 
16.1 

59.0 
10.3 

18.0 
28.2 


8  10.63 
10    6.83 

12  45.05 
14  51.15 

18  22.60 

20  28.63 

21  49.43 
23  55.57 

25  38.50 
27  44.03 

29  42.87 
31  48.73 


13  40  34.67 
42  45.33 

50  53.00 

53  3.20 

54  47.07 
56  57.50 

59    5.17 

14  1  15.73 


ASTRJEA. 


Mic. 


to.  rers. 
35.782 
38.800 


35.104 
38.048 

35.088 
38.080 

35.107 
38.183 


1  64.013 

2  40.063 

2  34.393 

2  40.524 

2  •34.549 

2  40.510 

2  34.938 

2  41.372 

2  35.086 

2  41.400 

2  27.482 

3  20.590 

2  27.820 

3  20.925 

2  45.889 

3  39.085 

2  30.060 

3  23.137 

2  29.886 

3  23.075 


1  51.260 

2  39.728 

1  56.688 

2  45.326 

1  53.151 

2  41.950 

1  53.423 

2  42.126 


^^^^^^^^^^^^^0^^^^^^^^ 


Planet— Star. 


Aa 


m.   s. 


0  10.9 
0  11.3 
0  11.0 
0  11.2 
0  11.1 


A  mic. 


rtvM, 


-f-  3.018! 


I 


!l 

H 


+  2.944 


2.992: 


-h  3.076 


I—  1  55.54 
1  56.70 
1  56.30 
1  56.61 

1  56.20 

2  6.10 
2  6.03 
2  6.95 
2    5.53 

-  2    5.86 


+  6.082 
6.131 
5.961 

6.434, 

I 

6.314 

I 

23.I81I 

1 

i 
23.17a 

I 
23.269j 

23.150 

+23.262 


—  2  10.66+1S.500 


2  10.20 
2  10.43 
2  10.56 


18.670 
18.731 

I 

1 
I 

18.735 


Results. 


-•• 


8. 


Corr.  of  Chron.    +51.63 


Weisse  XVI,  173 
Weisse  XVI,  176 


h.   m.  8. 
16    9  19.48 
9  28.82 


AtTRjBA— Weisse  XVI,  173 

h.  m.  8. 
Sid.  time    15    0  38.54 

Ap 

P 

AsTRjA— Weisse  XVI,  176 
Sid.  time    15  22  31.32 

Ap 

P 


A  a. 
n.  8. 
— 1  56.27 
.00 
—        .08 


—2    5.93 

.00 

—        .05 


0-* 
— 12  5S 
—13   : 


+1 


+i 


*  Recorded  37. 


•  Sky  hazy. 
(Contlnoed.) 


^^^^^^^^^^^^^^^^^^^^^'^^^tf^^^^^tf^itf^^^tf^^^ 


^#«^ 


HAnONAL   OBBKHVATORY — WASBrHGTOH. 


A8TR£A. 


[  2-28  ] 


OBSERVATIONS   VftTB   THE    E^VATO&tiL. 




Date; 

1847. 

Obierrer 


mL^  0^  0~^  0~^  *" 


A^TRiEA. 


April  11 
H. 


April  14 


■ 


April  15 
H. 


OBJECT. 


Weisse  XVI,  121 
Weiase  XVI,  173 

Weisse  XVI,  121 
Weisse  XVI,  173 

Weisse  XVI,  121 
Weisse  XVI,  1 73 

Weisse  XVI,  121 
Weisse  XVI,  173 

Weisse  XVI,  121 
Weisse  XVI,  173 

Weisse  XVI,  121 
Weisse  XVI,  173 

Weisse  XVI,  121 
Weisse  XVI,  173 

Weisse  XVI,  83 

Weisse  XVI,  121 

Weisse  XVI,  83 
Astra  A  .     . 
Weiase  XVI,  121 


ASTRAA    . 

Weisse  XVl,  83 

.ASTRaA   •        ■        • 

Weisse  XVI,  83 

ASTRAA     •  •  r 

Weisse  XVI,  83 

xxSTK^EA    ■        •        • 

Weisse  XVI,  83 
5351,  B.  A.  C. 

AsTRiEA  . 

5351,  B.  A.  C. 
29414,  Lai.  . 

ASTRJEA   .        « 

5351,  B.  A.  C. 
29414,  Lai.   . 

ASTRAA   . 

29414,  Lai,  . 

ASTRAA   . 

5351,  B  A.  C. 
29414,  Lai.   . 

AsTR^EA  . 

5351,  B.  A.  C. 
29414,  Lai.  . 


5351,  B.  A.  C. 
29414,  Lai.  . 

AsTRJEA  . 

5351,  B.  A.  C. 
29414,  Lai.   . 

ASTRiEA    . 


Chr.  times  of  transit. 


Mic. 


I. 


If.     III. 


s. 


I 


s. 


s. 


Mean. 


planet — Star.       ij 


:i 


Results. 


Aa 


A  mic.  ' 


.  110.323.035.8 
.  j52.0j  4.517.2 

!      I     i 

.  118.531.044.0; 
.  I  0.512.825.7! 


26,5  39.0  51.8; 
8.5i21.033.5 


40.353.0 


5.6 


•  I 


h.  m.    B. 
15  31  23.03 

34  4.57 

35  31.17 

58  13.00 

39  39.10 
42  21.00 

44  52.97 
47  34.73 

49  48.07 
52  29.00 

56  55.57 

59  37.00 


13.526.539.316     1  26.43 

4     7.47 


22.234.847.21 

,35.248.2  0.8 
,16.2,29.041.8 


1 

'  2 

J 

I 
2 

i  1 
2 

1 
2 


43.0:55.5!  8.2, 
124.237.0  49.8 


54.8  7.520.6 


18.331.043.5 
58. olio. 8  23. 2 


46.8 

8.521.2 
49.01  1.0 


12.2 

33.8 
13.6 


37.250.0  2.2 


48.2 


1.013.0 
33.2U5.5 


2.114.2 
34.0|4&.0!59.0 

18.029.5,42.0 
2.014.0 


59.051.5 
23.2 


,34.7 
0.3 

54.5 
10.3 


3.5 
36.2 


47.059.9 
25.2 

7.220.2 
23.035.2 
46.0 


33.246.058.2 
48.51  1.2'l4.0 
58.2:11.223.5 


26.2:38.851.2 


40  30.93 

41  10.67 
41  59.50 

43  21.16 

44  1.20 
44  49.80 


13  30    0.73 
30  33.20 


rtrs. 
64.402 
70.664 

64.423 
70.668 

64.409 
7a.58» 

64.888 
71.100 


m.  8. 


■;l  - 


r«rj. 


+  2  41.54—36.294 


1  64.830 

2  71.046 

1  64.736 

2  70.955 

1  65.664 

2  71.970 

1  61.250 

1  64.520 

2  71.913 

1  61.182 

1  64.510 

2  71.853 


4  41.83 
2  41.90 
2  41.76 
2  40.93 
2  41.43 
2  41.04 


36.277i 

1 

! 

36.212] 


36.244 


36.248! 


36.251 


36.338 


AsTRAA— Weisse  XVI,  83  A  a 

h.  m.     ■.  m.   8. 

Sid.  time     16  43    7.13  +0  39.89 

A  p  .00 

p  .03 

AsTRiEA— Weisse  XVI,  121 

15  11  40.89  —0  47.14 

Ap  .00 

P  .08 


16  43    7.13 

Ap 
P 


— 0  48.71 

.00 

-        .03 


2 
3 


32  14.20     2 
32  46.33 


36.2i49.0 


1.6 


39.5,52.0   5.0 
55.21  8.020.8 


5.518.0|30.8 

12.8,25.2 
28.241.0 


0.3 
15.5 


34  29.83 

35  2.00 

36  51.33 

37  23.20 

46  47.20 
52  12.75 

54  7.30 
56  22.83 
59  33.50 

14  1  45.80 
4  1.23 

7  10.96 

8  38.73 
11  48.93 

17  52.17 
20  8.00 
23  18.10 

27  12.77 
29  28.23 


22.034.247.213  43  34.47 


37.6'50.1i  2.4 
20.0|32.5!45.2 


45  50.03 
48  32.57 


2 
3 

2 
3 

1 
2 

1 

2 


1 
2 
2 

2 
2 

1 
2 
2 

1 
2 


1 
2 
2 


23.8:36.2  49.0 
39.652.0!  4.5| 
21 .834.0  46.3: 


51  36.33  I  1 
53  52.03  !  2 
56  34.03  !  2 


16.106 
19.414 

16.235 
19.580 

16.262 
19.596 

16.342 
19.709 

37.840 
46.823 

38.020 

42.848 


38.138 
43.040 
47.042 

43.132 
47.040 

38.883 
43.780 
47.550 

39.018 
43.844 


51 .970 
56.769 
46.484 

52.200 
57.085 
46.586 


-H  0  39.74 
—  0  48.83 
-H  0  40.04 
~>  0  48.60 


—  7.270 

1 

+38.425| 

I 

—  7.328: 

I 

■f  38. 375 


+  0  32.47 
0  32.13 
0  32.17 


-f  33. 381 

I 

il 

33.418|| 
33.407 


8. 


Corr.  of  Chron.    +18.24 


0  31.87+33.440 


5  25.55 


5  26.20 
3  10.67 


5  25.16 
3    9.73 


3  10.20 


—39.015; 


5351,  B.  A.  C.  . 
Weisse  XVI,  83  . 
29414,  Lai.     .     . 


il 


AsTRiEA— 5351,  B.  A.  C'. 

h.  m.    s. 
Sid.  time  14    7  52.11 

Ap 

P 


Jlpp*U  a 
h.  m.     8 

15  59    9.10 

16  5    6.86 
1  24.57 

Aa 
m.   8. 
+5  25.55 
+         .01 
—        .12 


AsTRiEA— Weisse  XVI,  83 
I'    Sid.  time  13  34  14.92 

li  ^P 

1!  1^ 

38  936 
4!002!    AtTRJEA— 29414,  Lai. 

14  14  24.00 

Ap 
P 


3.908; 


— 0  32.16 
.02 
.18 


+3  10.01 

.00 

—        .13 


5  25.93     38.699, 
3  10.10,      3.770', 


+  4  58.10—24.5461 
2  42.54+10.285 


4  57.70—24.418' 
2  42.00+10.499 


— ] 
+ 

+J 
+i 


.In 

0   ' 

12  19 
38 

38 


-9 
+ 

+  8 


-3 
+ 


(Conthiued.) 


RATIOKAL    OBflERVATORT — WASBIMQTOR.  [    239 


I  230  ] 


OBSERVATIONS    WITH    THE    EQUATORIAL. 


Date ; 

1847. 

Observer 


OBJECT. 


- 


Apr.  16 
H. 


5351,  B.  A.  C. 
29414,  Lai. 
Abfraa  . 

5351,  B.  A.  C. 
29414,  Lnl. 
Astrjca  . 


;  5351,  B.  A.  C 
i  29414,  Lai. 
'  Abtrjea  . 

29414,  Lai. 

AtTR^A    . 

Weisse  XVI 
29414,  Lai. 

AsTRjGA     . 

Weisae  XVI 

29414,  Lai. 
Abtr.ca  . 
Weiase  XVI 

29414,  Lol. 

A8TRJ.A    . 

Weiase  XVI 
29414,  Lai. 

AsTRjEA    . 

Weisse  XVI 


Apr.  18 
H. 


83 


83 


83 


83 


83 


29414,  Lai. 

ASTR^.A    . 

Weisse  XVI,  83 

5351,  B.  A.  C. 
29414,  Lai.    . 

ASTR^A    •       . 

5351,  B.  A.  C. 
29414,  Lai.   . 

AtTRAA    . 

5351,  B.  A.  C. 
29414,  Lai.    . 

ASTRJEA    . 


Weisse  XVI,  83 
Weisse  XVI,  121 

Weisse  XVI,  83 
Weisse  XVI.  121 

Weisse  XVI,  83 
Weisse  XVI,  121 

Weisse  XVI,  83 
Weisse  XVI,  121 

Weisse  XVI,  83 
Weisse  XVI,  121 

Lai.  29414,   .     . 

AtTRJKA  . 

29414,  Lai.   .     . 

AtTRiEA  • 


ASTRiE  A. 


Chr.  times  of  transit. 


I. 


II. 


s. 


s. 


in. 


Mean. 


■I 


h.  m.  s. 


48.8    1.214.014  40    1.33 

4.0]G.6'29.3:      42  16.63 

14.627.2J40.0!      44  27.26 

4.8'l7.230.1i  47  17.37 
20.2'32.8l45.2|  49  32.73 
30.5  43.1155.5   51  43.00 


Mic. 


w.    revs. 


1  33.943 

2  38.979 
1    43.193 


16.228.5,41.5;      55  28.73     1    33.863 
31.8'44.2:56.6       57  44.27     2    38.760 


1 
2 
1 


40.786 
45.700 
50.22J 


42.3 


54.8 


42.0  55.0 
52.2!  5.0 
25.0  37.250.0 


7.2       59  54.77 


57.1  l5 
17.5' 


10.422.8 
20.533.0 


2  54. .57 

5  4.90 

6  37.40 


35.2 
45.2' 


53.5!  6.218.5' 


20.333.2 


31.0,43.255.8 


4.816.8 


46.0 


•fHf  .<w 


12.124. 
22.0,34.3 
55.5  8.2 


29.3  42.0 
39.852.0 
13.526.0 


3  37 


.2 

47.0 
20.8 

54.5 
4.2 

38.0 


44.0; 
53.2 
2.0;14.b27.2 


18.831.0 
28.3:41.0 


38.551.0 
53.8'  6.2 


3.0 

25.0 
40.0 
49.2 

16.0 
31.5 


15.8 

37.0 

52.2 

2.0 

28.2 
44.0 


40.253.0 


28.2 
57.5 


41.0 
10.3 


45.855.2 
12.224.8 


3.4 
19.0 
28.2 


7  22.80 

9  32.90 

11    6.07 

14  33.17 
16  43.33 
18  16.93 

26  24.53 

28  34.43 

•    30    8.17 

31  41.93 
33  52.00 
35  25.83 

38  31.27 
40  40.83 

42  14.67 

43  50.97 
46  6.33 
48  15.67 


49.9       50  37.30 


5.2 
14.0 


52  52.47 
55    1.73 


41.2  15  58  28.47 

56.3il6    0  43.93 

5.8         2  53.00 


53.8 
23.8 


14  35  41 .00 
37  10.53 


8.0       38  55.33 


45.057.8 
14.626.8 


5.5 


18.2 


37.2 

10.2 
39.0 

31.0 


34.3  47.2 


56.6 
25.3 


8.221.1 
38.257.0 


34.8  47.5 
39.252.0 

51.0  3.5 
55. S  7.7 


•     40  24.73 

42  57.67 
44  26.80 

47  18.23 

48  47.2(» 

50    8.63 
52  38.16 


0.215  22  47.50 
4.51      23  51.90 


16 
20.2; 


: 


25 
26 


3.57 
7.80 


1  43.171 

2  26.518 

1  30.775 

3  33.985 

2  26.490 

1  30.741 

3  33.968 

2  26.509 

1  30.679 

3  34.020 

2  26.476 

1  30.564 

3  33.990 

2  26.388 

1  30.443 

3  34.076 

2  26.450 
1  30.361 

3  33.910 

1  33.910 

2  38.832 
1  42.722 

1  33.928 

2  38.790 
1  42.388 

1  33.883 

2  38.763 
1  42.484 


1  37.486 

2  53.181 

1  37.440 

2  53.260 

1  37.448 

2  53.244 

1  37.470 

2  53.200 

2  35.580 

3  51.322 

3  39.183 

1  43.985 

3  39.100 

1  43.880 


Planet— Star. 


i! 


TCVMt 


Results. 


+  4  25.931—  9.435 i 
2  10.63l4-25.512' 


—  9.250 
-1-25. 81» 


4  25.63 
2  10.27 

i! 

1! 

4  26.04—  9.3081 
2  10.50+25.621; 


-f  2  IO.I3I    25.775 

I 
—  1  32.501    63.315:1 


+  2  10.10 
—  1  33.17 
-H  2  10.16 


25.781 
63.332 
25.862 
—  1  33.60;    63.446 


+  2    9.90 

—  1  33.74 
-f-  2  10.07 

—  1  33.83 
+  2    9.56 

—  1  33.84 
-H  4  24.70 


2    9.34+26.142 


4  24.43 
2    9.26 


4  24. .'>3 
+  2    9.07 


+  I  29.53 
1  29.40 
1  29.13 
1  28.97 


25.944 
63.531 
25.977 
63.738 
26.121 
+63.654 
—  8.812 


—  8.460 
+26.434 


-  8.601 
+26.311 


—45.712 
42.852 

45.828 
45.762 


1  29.53—45.774 


1    4.40 
1    4.23 


+55.303 
55.325 


Corr.  of  Chron.    +12.91 

m1pp*L  a 
h.  m.    s. 
5351,  B.  A.  C.     .     .     .     15  59    9.14 

29414,  Lnl 16    1  24.61 

Weisse  XVI, 83  ...  5    6.90 

AiTRJEA- 535],  B.  A.  C. 

h.  m.    s. 
Sid.  time    14  52  14.59 

Ap 

P 

AsTRAA— 5351,  B.  A.  C. 
Sid.  time    15  55  36.38 

P 

AsTRAA — 29,414,  Lal. 
Sid.  time    15  23  16.56 

Ap 

P 

AtTRjBA— Weiue  XVI,  83 
Sid.ume    15  23  37.64 

Ap 

P 

•Recorded  lOf.8 


Aa 
m.    s. 
+4  26.20 
.00 
—        .08 


+4  24.55 
.00 
.00 


+2    9.90 

.00 

—        .04 


^1  33.45 
.09 
.04 


AfpH.6 

O     r  N 

•19  19  44.78 
28  41.09 
38  23.69 

A6 

t  N 

—  9S3.33 

—  .W 
+       4.05 


—9  18.47 
_  .09 
+       4.09 


+  6  38.48 

.29 

4.06 


+16  15.47 
.51 

4.06 


29414  Lai. 


Corr.  of  Chron.     +4.14 

h.  in.    B. 
.     ...     16    1  94.66 


AsTRiBA- 294l4Lal. 
Sid.  time.  h.  m.    s. 
15  39  93.46 
Ap 

P 


•Recorded        34.8 


Aa 
m.    a. 
+    1  04.98 
.01 
—  .03 


47.9 


o    »    " 
11  98  41.11 

a4 
»    n 

+14  1S.S1 


I 

.ft  8 
4.1  J 


;  1 


SATlnSAL  DBBERTATOBT — WASHlMDmil. 


[SSI] 


[    S3S    J  tiS3EBTATI0KS    VtTH    TRC    EQIT^TOKI.IL. 


KATlOHAL    OBSKKVATORT WA8HIN0T0H.  [    23l 


A8TR£  A. 


C  234  ] 


OfiSEtlVATlONS    WITH   itlE    £QliAtORlAL. 


^^^%^%^^ 


^^^^^^^^^k^^^^ 


ASTRAA. 


'= 


. 


Date; 

1847. 

Observer 


: 


May  7 
H. 


May  16 
H. 


May  17 
H. 


OBJECT. 


Weisse  XV,  861 

AsTRfA 

Weisse  XV.  861 

AsTRiEA 

Wei5«e  XV,  861 

AsTRiCA 
AsTR.CA 

Weisse  XV,  976 

ASTR^A 

WciHite  XV,  976 

Abtr.£a 
Weisse  XV,  976 

AirR.r.A 
Weisse  XV,  976 

AsTRiEA 

Weisse  XV,  976 
5324,  B.  A.  C. 

Weisse  XV,  976 
5324,  B.  A.  C. 

Weisse  XV,  976 
5324,  B.  A.  C. 


AiTRjEA 

Weisse  XV,  828 

Astr.ca 

Weisse  XV,  828 
28945,  Ltil. 

ASTR^^A 

Weisse  XV,  828 
28945,  Lai.       . 

AtTRMK 

Weisse  XV,  828 
28945,  Lul.       . 

ASTR^A        .        . 

Weis.se  XV,  828 
28945,  Lai.       . 

ASTR^A 

Weisse  XV,  828 
28945,  LjiI.       . 

28607,  Lai.       . 

ASTR^A 

Weisse  XV,  828 
28945,  Lai.       . 

28607,  Lai.       . 
A41R.CA 

Weisse  XV,  828 
28985,  Lai.       . 


28607,  Lai.      . 

ASTR.CA 

Weisse  XV,  828 
28607,  Lai.       . 
Weisse  XV,  828 


Chr.  times  of  transit. 


Mean. 


I.    I  II.  ,  III. 


'43.5 


s. 


s 


56.2   8.5 


'  4.216.529.2 


144.3.56.8  9.3 
!  4.517.129.2 
i  1  I 
!43.5'56.2'  8.3 
3.316.1,28.5 

!45.5o6.3'  8.6 
159.812.2  25.0 


38.8 51  ..')i  4.1 


55.4 


7.«:20.4 


13.826.739.0 
130.7:43.1:56.0 


!40. 552.9!  5.6 
57.610.123.5 


49.2'  1.814.3 
!  5.518.330.8' 
51.2   3.516.2 

I        I 
5.2!l7.830.2 

49.5  2.014.7 


34.9  47.2 


0.0 


32.545.1 


h.  m.  s. 
16  47  56.07 
51  16.63 

53  56.80 

57  16.93 

58  56.00 
2  15.97 

5  56.13 
9  12.33 

10  51.47 

14    7.87 

16  26.50 
19  43.27 

21  53.00 
25  10.07 

27  1.77 
30  18.20 
35    3.63 

37  17.73 

42  2.07 

43  47.37 
48  32.50 


42.354.5;  7.116 
j43.0'55.5   8.5 


26.238.5;5I.2 
27..T40.0  52.3 
42.554.8   7.2 


,29.241.854.2 
31. 0:43. 5156. 2 
45.5'58.2-11.0 


0.8il3  1,25.8 

3.2!l5.22d.2 

17.5i30.2,42.4 


5  54.63 

8  55.67 

14  38.63 
17  39.93 
20  54.83 

23  41.73 
26  43.57 
29  58.23 

33  13.23 
36  15.53 
39  30.03 

41  46.07 
44  48.67 
48    3.40 

50  20.00 
53  22.83 
56  37.57 

2  15.H7 

6  54.53 

9  58.30 
13  13.03 

15  40.07 
20  18.26 
23  22.70 
26  37.33 


48.5   0.8!13.5  16    9    0.93 
33.0  45.8U58.2       12  45.67 


33.5.46.2.58.5 
36.248.8' 1.0 
51. 0|  3.216.0 

7.5l20.o'32.5 
10.1 123.235. 2 
25.237.3  50.2 


3.5il5.8l28.317 
42.0154.5'^  7.1 
45.7'.'>d.2!ll.O 

0.613.025.5 


Q7.6'40.i;52.5 

5.8118.230.8 

10. 3^22.835.0 

24. hi37. 2=50.0 


Mic. 


IT.  revs. 

3  47.031 

1  31.322 

3  46.850 

1  31.041 

3  46.712 

1  30.968 

3  40.385 

1  47.555 

3  40.333 

1  47.546 

3  40.110 

1  47.438 

3  39.986 

1  47.396 

3  39.863 

1  47.330 

2  46.547 

1  47.297 

2  46.705 

1  47.313 

2  46.595 


2  50.548 

2  41.202 

2  50.263 

2  40.920 

3  36.430 

52  50.492 

2  41.170 

3  36.5b6 

2  49.325 

2  40.202 

3  35.692 


30.bj43.456.2 


16.5128.9  41.4 

0.8J13.525.5 

59.011.2:24.1 


16  43.47 

19  28.93 
23  13.33 
27  11.43 


2 
2 
3 

2 
2 
3 

1 
2 
2 
3 

1 
2 
2 
3 


48.980 
3».906 
35.390 

48.783 
39.803 
35.385 

48.133 
48.872 
40.025 
35.454 

47.807 
48.412 
39.677 
35.145 


1  51.272 

2  41.398 
a  43.160 

1  50.910 

2  41.002 
2  42.S71 


Planet— Star. 


Aa 


A  mic.    ; 


Results. 


m.   8. 


^eva. 


IH-  3  20.56  4-75.814 


3  20.13 
■f  3  19.97 

—  3  16.20 
3  16.40 


75.916 


+75.849 


m. 


Corr.  of  Chron.     —1  14.17 


-52.935 


I 


52.892 


3  16.77     52.777 


3  17.07     52.695 


3  16.43     52.638 

4  45.43+29.249 


4  44.34+29.440 


4  45.1^+29.314 


—  3    1.04—  9.346 


3    1.30—9.343 
6  16.20+16.240 


Weisse  XV,  861       . 
Weisse  XV,  976      .     . 

AsTRjEA— Weisse  XV,  861 

h.  ni.   s. 
Sid.  time  15  50     1.78 

Ap 

P 


^pp't.  a 
h.  III.  8. 
15  44  38.74 
51  15.40 

A  a 

m.  9, 
+3  20.36 
.01 
.00 


o    » 

-11  33 
•ID  49 


+19 


AsTRJtA— Weisse  XV,  976 
Sid.  ume  16  15  11.60 

Ap 

P 


—3  16.57 

.00 

+        .03 


—13 


in.  8. 
Corr.  of  Chron.    —1  49.75 


3    1.84—9.322 
6  16.50+16.167' 


Z!l 


Weisse  XV,  828 
28945,  Lai.  .  . 
28607,  Lai.    .     . 


4pp'I.  a 

h.  m.  8. 

15  42  38.40 
45  53.03 
34  56.00 


o    * 
—10  31  i 

85J 


I 

3    2.30—  9.103 
6  16.80+16.440 


3    2.60—  9.074 
6  17.33+16.483 


3    2.83—  8.980 
—  6  17.57+16.575 


+  4  38.66-30.812 


—  3    3.77|+  8.847 

—  6  18.50—16.655 

+  4  38.19—30.678 


—  3    4. 44— 8.735 

—  6  19.07 -16.80b 


+  3  44.74+20.158 

—  3  57.80+  1.762 
+  3  44.40-20.124 

—  3  58.10+  1.869 


AsTR JEA—  Weisse  XV,  828 

h.  m.  8. 
Sid.  Ume    16  37  46.13 

Ap 

P 

AsTRJEA — 28945,  Lai. 
Sid.  time    16  43  34.89 

Ap 

P 

AsTRJBA— 28607,  Lai. 
Sid.  time    17  11  46.59 

Ap 

P 


A  a 

m.   8. 
—3    2.50 
.00 
+        .07 


—6  17.43 

.00 

+        .07 


+4  38.43 
—  .01 
+        .18 


i 


-9 


+4 

+ 
+ 


-7  1 
+ 


I* 


>  Recorded  51s.O     *  Recorded  47s.5     *  Recorded 
Wire  recorded  3. 
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HEBE. 


1(6; 
trrtr 


OBJECT. 


Chr.  times  of  transit. 


1. 


r.lO  WeisseXVM033 
Wei88eXVJ,104d 
Hkbk  .     • 


M. 


Weisse  XVI,  1033 
I  Hebb 

!  Weisse  XVI,  1033 
i  Hbbb      .     .     . 

I  Weisse  XVI,  1033 

:     HKBB 

i 

Weisse  XVI,  1033 
Hbbb 


... 


Weisse  XVI,  1033 
Hbbb      .     .     . 

Weisse  XVI,  1033 
Hbbb 


... 


s. 


Weisse  XVI,  1033 
Hbbb 

Weisse  XVI,  1033 

Hbbb 

Weisse  XVn,  83 


II. 


III. 


s. 


Mean. 


Mic. 


h.  m.  8.  tfT, 

17  50  54.00  3 
51  40. OU  3 
51  59.50  2 

18  18  33.00  !  3 
19  3d. 50  '  2 

I 

22  32.50     3 

23  37 .80     2 

I 

28  34.00     3 

29  38.00     2 

32  17.00     3 

33  23.00     3 

I 

45  54.00  ;  3 
47     l.OU  !  2 


ma. 
41.160 
48.940 
53.290 

41.710 
53.620 

40.810 
53.660 

40.570 
53.620 

40.470 
33.660 

40.040 
53.152 


Planet -Star. 


Aa 


A  mic. 


I 


m.  8.  revs. 

+  1    5.50+17.865 


1    5.50     18.085 


1  5.30 

1  4.00 

1  6.00 

1  7.00 


17.145 


Kesults. 


m.  8. 
Corr.  of  Chron.    +  2  42.92 


51  38.00 

52  43.00 


16.028.339.0  J7  15  27.77 


33. U  44.5 

12.024.8 
27.4  42.0 


57.0 


53.2 


18.630.543.6 


Weisse XVI,  1033  .  24.036.249.0 
Hebb  ....  141.453.8  6.0l 
Wei8seXVII,83    .  i30.542.«55.5 


Weisse  XVI,  1033  .  12.8 
Hebe  ....  30.0 
Weisse XVII,  83    .    18.7 


16  44.83 

24  24.76 

25  40.87 
35  30.90 

38  36.40 

39  53.73 
49  42.93 


'.  18  i  Hebb      .     .     . 

Weisse  XVII,  3 
I.         (1)     .     .     .     . 

(2)     .     .     .     . 


Hebb      ... 
Weisse  XYII,  3 

(1)  . 

(2)  . 


... 


Hbbb 

Weisse  XVII,  3 

(1)  .     .     .     . 

(2)  .     .     .     . 


.     •     • 


Hebe 

Weisse  XVH,  3 

Hebb      .     . 
Weisse  XVII,  3 

xlEBB         ... 

Weisse  XVII,  3 


.     •     • 


H] 

Weisse  XVII,  3 


25.037.2  53  25.00 
42.0*54. 2i  54  42.07 
31.043.818    4  31.17 


17  58  35.00 

18  2  21 .00 
5  53.00 

10  31 .00 

14  50.00 
18  35.00 
22  8.00 
26  45.00 

32  33.50 
36  17.50 
39  49.50 
44  27.30 

57    3.80 

19  0  47.50 


3.5,15.828.519    6  15.93 
47.0'59.8!l2.2        9  59.67 


55.0 
39.2 

14.8 
59.2 


7.5 
51.8 


11.8 


20.0 
4.6 

39.5 
24.0 


13    7.50 
16  51.57 

21  27.15 
25  11.67 


3 
2 


39.970    l-f-  1    5.00 
53.570 


2 
3 

2 
3 
3 

2 
3 
3 


55.040 
42.125 

54.910 
42.282 
34.325 

54.830 
42.435 
34.340 


16.805 
16.533 
16.395 


1  17.06+17.080 


Weisse  XVI,  1033 

h    m.    8. 
16  54  11.72 

•ffpp  1.  d 

0     1        II 

—  9    3  14.3 

Hebb— XVI,  1033 

h.  m.    s. 
Sid.  time    18  19  52.62 

Ap 

P 

Aa 
m.    8. 
+1     5.56 
.00 
.00 

A  6 

9        II 

+  4  28.4 

1 

3.& 

Hbbe-XVI,  1033 

Id  52  34.92 

Ap 

P 

+1    6.00 
.00 
.12 

+  4  12.» 

.11 

3.4 

m.  8. 
Corr.  of  Chron.    +  2  47.02 


+  1  16.11 

—  9  50.03, 

I 
+  1  17.33 

—  9  49.20 
+  1  17.07 


—17.367 
7.957 

17.600 
8.095 

18.005 


2  54.680 

3  42.690 
3    34.145     —  9  49.10—  8.545 


3  30.400 

3  58.226 

2  50.130 

3  58.075 

3  31.170 

3  58.920 

2  50.540 

2  38.320 

3  32.850 
3  60.190 
2  51.870 
2  59.650 


—  3  46.00 


3 
3 

2 
2 

2 
2 

2 
2 


33.184 
59.640 

29.208 
55.430 

29.055 
55.170 

28.855 
54.630 


3  45.00 


+27.826 


Weisse  XVI,  1033 
XVIJ,    83 

Hebe— Weisse  XVI,  1033 

h.    m.    s. 
Sid.  time   17  37    2.39 

Ap 

P 

Hbbb-- Weisse  XVII,  83 
17  42  52.58 
Ap 

P 


App*t,  a 
h.  m.  8. 

16  54  11.70 

17  5  17.80 

A  a 
m.     8. 
+1  17.19 
.00 
.04 


+9  49.44 
.00 
.04 


o    *       f* 

9    3  14.2 
5  39.0 

A  d 

I    II 

—  4  29.0 

—  .1 
+        3.5 


—2  5.9 
—  .1 
+      3.5 


3  44.00 


27.750 


27.340 


3  43.70 
3  43.74 
3  44.07 
3  44.52 


26.456 


.222| 


26. 
26.1151 


25.775 


m.      8. 
Corr.  of  Chron.      +2  22.41 


Weisse  XVII,  3        .     . 

Hebe— Weisse  XVII.  3 

h.  m.    8. 
Sid.  time  18  48  38.54 

Ap 

P 


h.  m.    8. 
17     1  23.78 

Jlpp*t.  6 

0       t       II 

—10  18  57.91 

Aa 
m.    8. 
—3  44.43 
+        .01 
.13 

Ad 

+  6  51.4. 

.3 

3.3) 

^^>^^^^^^^^^ 
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HEBE. 


Date;   ' 
1847. 


OBJECT. 


Observer 


Aug.  19  ',  HcBE      .     .     . 
'  WeisseXVII,  3 


M. 


Aug.  20 
M. 


Aug.  25 
M. 


Hebe 

Weisse  XVII.  3 

IJf.de 

Weisse  XVII.  3 

IIf.be 

Weisse  XVII,  3 

Hkbe 

Weisse  XVII,  3 


Lai.  31078  .     . 
Hebe     . 
Weisse  XVII,  3 

Lai.  31078  .     . 

Hebe 

Weisse  XVII,  3 

Lai.  31078  .  . 
Hebe  ... 
Weisse  XVII,  3 

Lai.  31078.     . 
Hebe     . 
Weisse  XVII,  3 

Lai.  31078.     . 

H  EBE  .        . 

Weisse  XVII,  3 

Lai.  31078  .     . 
Hebe    . 
Weisse  XVII,  3 

Lai.  31078  .     . 
Hebe    . 
Weisse  XVII,  3 

Lai.  31078  .     . 
Hebe    . 
Weisse  XVII,  3 


(3)  . 

(4)  . 

(3)   . 
4)   . 

EBE 


k* 


(3)  . 

(4)  • 
Hebe 


I  (3)  . 
I  (4)  . 
■     Hebe 

(3)  . 

(4)  . 
Hebe 

(3)    . 
i     (4)    . 
Hebe 


Chr.  times  of  transit. 


i    I. 


I 


II. 


.16.8 


III. 


8. 


Mean. 


Mic. 


h.  m.    8. 
49.518  16  37.10 
56.1    9.0       19  56.33 


w 
2 
2 


25.0 
43.9 

52.2  5.017.5=      24    4.90     2 
12.524.036.8       27  24.43  i  2 


22.8,35. 047. 8;      31  35.20  |  2 
!41.b!54.0   7.0       34  54.27  !  2 


'42.1154.5  7.2       37  54.60  ;  2 
i  1.5,14.026.9       41  14.13     2 


'11.424.0  36.0,      51  23.80 
130.4  43.0  55.6       54  43.00 


1.213.2  '18  8  13.30 
I26.0.S8. 0  50.51  8  38.16 
117.930. 4'42.8       11  30.37 


17.029.8 
42.(».'i4,(»  6.7^ 
34.8:47.659.9, 


28.7J4I.0' 
53.5!  5.218.0 
46.0158.511.0 
I       I 
6. 2' 18. 9 
32.0,44.056.6: 
24.0136.5.49.0 


19  29.90 
19  54.23 
22  47.43 

41  41.10 

42  5.57 
44  58.50 

51  19.00 
51  44.20 
54  36.50 


52.1  4.7'  19  7  4.80 
18.0;30.0'42.5'  8  30.16 
,  9.822.034.8       11  22.20 


i34.6   7.0 
20. 8'33. 0  45.8 
12.124.9  37.2 


3.1 
29.5 


15.4! 
42.0  54.5 


22.034.046.4 


25.0 
51.8 

i 


51.2 
53.0 


37.0  49.6 

4.016.31 

55.4   8.01 


17  7.10 
17  33.20 
20.24.73 

25  15.50 
25  42.00 
28  34.13 

31  37.20 

32  4.03 
34  55.50 


59.212.024.420 
1.013.526.2 
9.4 


.    45.0. 57. 5 10.0 
.   147.0-59.61 
30.0*42. 555. li 


31.7 
33.0 


4.016.219  50    3.80 
5.518.0       53    5.50 


3  11.87 
6  13.57 
6  56.86 

9.57.50 

12  59.60 

13  42.53 

23  44.57 

26  46.00 

27  29.60 

32  58.23 

35  59.80 

36  43.16 

45  1.07 
45  3.00 
48  46.40 


44.8.57.2 

46.0> 

129.642.0 


45.8.58. MO. 8 
47.059.8,  I 
30.643.1:55.8= 

48.4    1.0'l3.8 
50. 2>  3.01 
34.046.259.0! 

J        I 


2 
o 


revs. 
44.290 
36.170 

44.350 
35.960 

44.432 
35.760 

44.365 
35.590 

43.640 
34.640 


3 
2 
1 

3 
2 
1 

3 
2 
1 

3 
2 

1 

3 
2 
1 

3 
2 
1 

3 
2 
1 


41.628 
50.867 
37.120 

40.950 
50.730 
36.560 

40.512 
50.573 
36.128 

40.040 
50.300 
35.600 

39.580 
50.120 
35.118 

39.188 
49.906 
34.760 

38.672 
49.615 
34.300 


1  40.800 

2  53.730 

1  40.244 

2  53.005 
2  51.900 

1  39.860 

2  52.916 
2  51.850 

1  39.240 

2  52.075 

2  51.270 

1  38.562 

3  51.478 
3  51.052 

1  37.628 

2  50.428 
2  50.150 


Planet— Star. 


Aa 


m,    8. 
-  3  19.25 

3  19.5: 

3  19.07 

3  19.53 


A  mic. 


revs. 


-  8.120 


Results. 


8.390 


i; 


m.    a. 
Corr.  of  Chron.     +3    2.96 

Jpp*i.  a 
h.  m.     B. 


8 


I    Weisse  XVII,  3       .      .     17     1  23.72 

.672 ' 


>»-p>i 


8.775 


3  19.20—  9.000 


-h  0  24.33+20.756 

—  2  53. 2o|— 43.888 

i 

+  0  24.474--0.215 

—  2  52.93—44.311 
-f  0  25.2o'+19.934 


—  2  52.30 
-f  0  25.36 


—44.586 
+19.735 


—  2  52.04—44.841 


+  0  26.10 

—  2  51.53 
+  0  26.50 

—  2  52.13 
+  0  26.83 

—  2  51.47 


+19.455 
—45.143 
+19.277 
—45.287 
+19.052 
—45.456 


+  3  44.99—41.797 


0  43.29 


+  1.105; 


3  45.03—43.131 
0  42.93'+  1.066' 


3  45.03 


—42.171 


0  43.60+  0.805 


3  44.93—43.631 
0  43.3C<+  0.426 


3  45.33—42.663 


0  43.40 


+  0.278 


Hebe— Weisse  XVII,  3 

I),  m.     8. 
Sid.  time  18  35  22.08 

Ap 

P 


Aa 
m.    b. 
—3  19.31 
.00 
+         .10 


Jpi 
o    ' 

10  18 


—a 

+ 


m.    s. 
Corr.  of  Chron.    +3    3.93 

JippU.  a 
h.   m.    8. 

31078,  Lai 16  58    5.21 

Weisse  XVII,  3    ...     17    1  33.71 


Hebe— 31078,  Lalande 

h.  m.     8. 
Sid.  Ume  19    5  34.41 

Ap 

P 

HKBB-Waisse  XVII,  133 
19    5  34.41 

Ap 

P 


Ao 
m.    8. 
+0  25.54 
.01 
.13 


—3  53.33 
—  .01 
+        .13 


4n 

O     ' 

10  35 

16 

/ 

r 

+  5 


—11 

+ 


m.    •. 
Corr.  of  Chron.    —3    9.17 


Weisse  XVII,  18      . 

HCBE— (3) 

h.  m.    a. 
Sid.  time    30  39  53.88 

Ap 

P 

Hebe— (4) 

Sid.  time    30  40    5.04 

Ap 

P 

Hebe- WeisBeXYir,  18 
Sid.  time    31    5  35.43 

Ap 

P 
(Continaed.) 


•^pp  f  •  A 
h.  m.  8. 
17    3  31.40 

Aa 

m.    8. 

+3  45.06 

—        .05 

+-        .18 


+-0  43.54 
.UO 
.19 


— 1  9.33 
—  .14 
+        .30 


o    ' 
1133 


—10 

+ 

+  0 


—16 

+ 
+ 


0^0^^^^^t^^^^ 
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lEBE. 

Dbm; 

Chr.  ti>nc->  of  Irolitit. 

l>I«nct— 

Star. 

1847. 

OBJKCT. 

Mic. 

RCBUIIB. 

im^m 

..      ...     ....  _ 

Mean. 

A  mic 

Heb 

-WeisBe  XVII,  13 



a.  '  ».      B.   '  h 

.m.  b. 

V     uri 

n>...       ! 

„„. 

Bepl.3 

Vft\sstXVU.  13 

44!556'.0   H'.o'iy  21)  56.17 

I     4U.600 

+  5  17.50 

-^.i33 

h.    in.  a. 

m.  B. 

He»       .     .     . 

1.6N.0->6.II 

2G  13.87 

2    30.593 

Sid. 

lime  19  22  37.33 

+5  16.78 

—  53 

M. 

WeiurXVIl.lGS 

3U.051.H   4.U 

38  51.00 

I    32.308 

—  2  37.73; 

36.435 

p 

—         .01 
+         .13 

+ 

Weisse  XVII.  13, 

44.1)57.0  9.5 

35  57.03 

1     45.955 

+  5  17. 07. 

22.511 

Hebb       .     .     . 

1.5  14.11 3G. 8 

41  14.10 

a    3H.;«3 

Heb 

-Wrime  XVII,  65 

Wei««  XVII,  1G8 

33.051.8   4.5 

'    i       ! 

43  51.77 

1    3).5S5 

—  2  37.67 

1 

-36.881 

SiU. 

ime  19  08  19.56 
Ap 
J" 

+3  46.65 

.00 

+         .11 

—  3  I 

+ 

Stpt.* 

Hm>       .     ■ 

12.8'2.>..^'37.t'i 

19  35.33 

2    47.600 

! 
1 

5845,  B.  A.  C. 

13.G35.037.8' 

2S  25.13 

2    3G.350 

-  3  59. 80; 

-11.350 

m.    a. 

M. 

Corr.  of  Chron.    +  3  33.24 

HiBI         .       . 

43.5'5r>.6'  8.5' 

25  55.87 

2    47.640 

5845,  B.  A  C. 

43.555.6  8.3 

3U  55.77 

2    3G.132 

3  59.90' 

11.514 

...*I- 

©•^l 

Hebi       .     . 

33.0  45.5  58.1* 

33  45.53 

2    47.730 

5845 

B,  A  C      ... 

17  13  ]6.31      - 

-19  40  5 

5645,  B.  A.  C. 

3iJ.545.057.'J 

!             1 

36  45.13 

3    36.010 

3  59.00' 

11.720 

Heb 

—5845,  P.  A.  C. 

Aa 

I 

Hebe       .     . 

3G.  '48.4:  1.0 

39  48.47 

2    47.675 

h.  m.  n 

5845.  B.  A.  C. 

33. a 38.0  0.2; 

43  47.80 

2    35.865 

3  59.33 

1 

11.810 

SiJ. 

ime     18  35  59.61 
Ap 

—  3  59.57 
.00 

—  2S 

Hebe       .     . 

53.8   6.        .5I 

45    6.63 

2    47.730 

p 

+           .08 

+ 

5845,  B.  A.  U. 

53  .U'  G.        .5: 

49    5.83 

2    35.250 

-  3  59.30' 

-11.980 

Sep..  6 
M. 

Hebe       .     .     . 

■■        1 
■         1 

■23.035.        .5:18  77  34.83 

3    46.570 

! 

5845,  B.  A.  C. 

;36.64e.        .3, 

59  48.67 

1    27.540 

—  3  14.04' 

-79.166 

Corr.  of  Chron.    +  3  35.30 

Hebe       .     . 

32.645.        .51 

3  45.03 

3    46.570 

Jpp%, 

•^t- 

5845,  B.  A.  U. 

47.0jy.,,;i.o; 

5  59.47 

6    37.235 

2  14.44 

79.471 

5845 

B.  A.  C.    .     .     . 

h.  m.   a. 

17  13  16 .28      . 

0    •    •• 

-a  MS 

Hebe       .     . 

3.610.229.0 

10  16.27 

3    46.345 

5845,  B.  A.  C. 

13.0.31.644.0, 

12  31.53 

1     37.108 

2  15.36 

79.373 

Heb 

-5845.  B.  A.  C. 

A  a 
-2  14. 6G 

6 

Hebe       .     . 

50.0   a. 5  15.0- 

15  03.50 

3    40.510 

[ 

SiJ. 

ime  19  13    5.67 

-»S 

5845,  B.  A.  C. 

1  5.0  17.5,30.2' 

17  17.57 

1    26.915 

3  15.07 

79.731 

Ap 

-         .03 

i        1                 : 

P 

+         -11 

+     : 

H««^    1    -f 

'3I.7|44.1SG.8! 

31  44.30 

3    46.480 

_  0  ij  in' 
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j  Weiue XVII,  360  . 
i  Hek      .     . 


I  Weiaae  XVII,  360  . 


I  Weisie  XVU,  3G0  . 


-  2  39 

3  39.04 
3  38. 
3  38.30 

-  3  37. 


Corr.ofChraD.     +3  35.39 

*5.«6;i   -WeiMoXVir,  360  .     .     17  2o'  29.15        —13  56  50.3' 

Hhe— Weiwie  XVII,  3G0  A  a  &6 

time  ao  39'   6.13  — a' 38.74  — 11  51.9S 

i;  ip      +        .05  —       I.OI 

46.H6I  p  +         .16  +        9.9: 


-45.1681 


11 
45.4D3' 


Hub  .... 
j  Wciwe  XVII,  366. 
I  Weiwe  XVII,  397  . 


WeisseXVli,M7  '. 

Heb 

WeiMeXVlI,397  . 

Hue      .     .     .     . 
Weioe  XVII, 397  . 


!  Heic  .... 
t  17:  WrU«XVII,393  . 
J  (12)   

I  He»*  .... 
!  W«Me  XVII,  393  . 
WeiaMXVII,464  . 
I  (12) 


40  39.33  I  1     34.175 

41  51.00  I  9    40.330 


31  18.47 
33  33.53 

26  34.30  ■ 


IS  40.83 
13  39.50 
19  41.30 

33  19.60 

34  07. S3 
26  33.67 
29  19.37 


148.161—34.341,1     Weisae  XVII,  366 
3    9.83+2.005']    Weuae  XVII,  397 

|l    HEBE-WeiMe  XVll,  366 


CdlT.   of  Cll 

o'l.     +3  37.34 

^JlfpH.  a 

o"*^'" 

1,366   .     . 
1,397   .     . 

17  30  40.33 
33    2.35 

-14    7  33 
16  53 

S  5.44 

2  5, 

3  5  43 

2  5.06 


3    3B.450 
2    37.750 


37.630 
33.192 
39.490 
37.175 


-38.313 
38.407, 


h.  m.s. 
Sid.  time    19  45  59.67 

P 

— 147  62 

-  -.ri 

-8  47.1! 

.5; 

+      3. Of 

HcBE-Weisse  XVII,  397 
Sid.  time    30    3  18.36 

Ap 
P 

-3    9.01 

.00 

+         .14 

-|-0  38.6< 
3.0; 

m.  s. 
Uorr.  of  Cliron.    4-3  36.67 

Jlpp'l.  a 
h.    m.      B. 

^^^•,6 

1    Weiise  XVII,  397      .     . 

17  22    2.34    - 

-14  16S3.SE 

Hebe— Weiise XVII,  397         An  4  <J 

Sid.  lime     19  3323.11        —2"  5^40  —7  19. 95 

ip—         ,03  —        ,44 

p     +       .12  +     3,oe 
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^^  ^^^^^^^^^^^^^^^^^^^^^^^^^ 


^^^^^^^^^^ 


HEBE. 


Dt:e  . 

]f4T. 


OBJECT. 


IO:*fn^r 


M. 


Hkbe 

WeiPseXVI 
WeisseXVl 
(n      .      . 

Hkbe 

Weissc  XVI 
WeisseXVl 
(12)   .     . 


Sept.30    Hebe 

(13)    , 


M 


Hebe 

(13)   . 

Hkbe 
(13)   . 

Hebe 

(13)  . 

Hebe 

(14)  . 


Sept.  21    (13)    . 


M. 


Hebe. 
5949,  b. 

(14)  . 
Hebe. 
5949,  B. 


A.  C. 


A.  C. 


(13)  . 
Hebe. 
5949,  B.  A   C. 


< 


' 


(13)   . 
Heb^ 
5949,  B. 

(13)  . 
Hebe. 
5949,  B. 

Hebe. 
5949,  B. 


Sept.  22  I  Hebe. 
5949,  B. 


A.  C. 

A.  C. 
A.  C. 


M. 


Hebe. 
5949,  B. 

Hebe. 
5949,  B. 

Hebe. 
5949, B. 


A.  C. 
A.  C. 
A.  C. 
A.  C. 


Chr.  times  of  transit. 


Mic. 


1.    .  II. 


III.  '      Mean, 


HrBE 

WtrisseXVl 
Weisae  XVII,  464  . 

(I5i;  .    . 


Planet— Star. 


,  392  . 


1,392  . 
1,464  . 


,464  . 


S.         '      B.  Sa 

53. 6^  6.0  18. 

!54.2   6. 

57.510.022. 

52.9   6.41». 

'•        I         I 
23.035.8  48. 

10.523.536. 

39.8  52. 

22.235.0  47. 


h.  m.    8. 


I 


to 


819  31    6.13  2 

H       31  54. Sn)  3 

8       34  10.10  3 

7       37    6.00  2 


6 
0 
6 
9 


52.6  5.017.8 
39.4.'i2.0  4.8 
55.6  8.521.2 
51.3   4.0  16.8 


Hebe 

Weisse  XVII,  392  . 


J8.5    1 
35.0  47 


29.241, 
14, 

29.242 
■         11 

I 
'21.534, 


56.8  9 
27.039 

48.0 
18.529 


013.820 
5  0.5 


8  51.019 
026.5 
I         ' 
0  54.6 
624.6 

i         I 
047.0. 

16.8' 


522.0 
6'52.4 


5  42.0 


39  35.80 

40  23.33 
42  39.80 
45  35.03 

48  5.13 
48  52.07 
51  8.43 
54    4.03 

3    1.10 
3  47.67 


15  41.67 

16  14.09 

19  41.93 

20  11.69 

22  34.17 

23  4.27 

33    9.43 
33  39.67 

49    0.62 
49  30.10 


2 
3 
3 
2 

2 
3 
3 
2 

1 
2 


2 

2 

I 
I 

.  2 

2 

I 

Is 

I  2 


12 
'3 


.    14.527.0         ;i9 
.   53.0  5.4         i 
.     5.318.030.8 


14  27.05 

15  5.45 


1 
2 
18  18.03     3 


24. 6;37. 0,50.0 

4.516.829.0 

26.8139.1 1 

8.020. 833.o' 
48.6!  0.513.4 
59.0.11.624.41 


4.517.0|29.8| 
45.658.0'l0.8i 
55.5!  8.4121.0: 


34.0  46.359.0 


15.2128.0 
25.5i38.0 

39.6'52.3 


58.0 


0.9 


14.026.8 


40.8 
50.8 

5.0 
13.8 


20  37.20 

21  16.77 
24  26.85 

28  20.60 

29  0.83 
32  11.67 

36  17.10 
36  58.13 
40  8.30 

43  46.43 

44  28.00 
47  38.10 

56  52.30 
60    0.90 


39.319 


12.525.2^8.0 


45.0 
43.2 

50.4 
48.9 


57.7 
56.8 

2.8 
1.5 


36.4  49.0 
34.7  47.5 


10.6 
9.6 

15.2 
14.2 

1.8 
0.2 


13  26.70 
15  25.23 

17  57.76 
19  56.53 


22 
34 


2.60 
1.53 


27  49.07 
29  47.47 


1 
2 
3 

1 
2 
3 

1 
2 
3 

1 
2 
3 

1 
2 


2 
3 

2 
3 

2 
3 

3 
3 


41.610 
50.172 

41.690 
50.130 

41.660 
49.970 

41.494 
49.640 

41.320 
31.330 


26.910 
17.965 
44.750 

38.720 
17.940 
44.600 

26.460 
17.920 
44.140 

26.290 
17.800 
44.035 

26.010 
17.720 
43.837 

27.688 
53.451 


34.675 
31.930 

34.600 
31.928 

34.660 
31.775 

34.638 
31.580 


revs. 
37.510 
32.850    : 
39.260 
36.980    I 
I 
37.340     i 
32.590 
38.930 
36.616 

37.180 
32.240 
38.570 
36.278 

39.200 
33.830 


0  48.07 +25.335, 
3  3.97,-f31.745' 
5  59.87—  0.530 


0  47. 53 -f 25. 245 
3  4.00+31.585 
5  59.23—  0.724 


0  46.94 -f 25. 055 
3    3.30'-f31.385: 
5  58.90—  0.9021 


'—  0  46.57 


I 


+24.625 


—  0  32.42+  8.562 


0  29.76 


8.440 


0  30.10       8.310 


0  30.24 
-  0  29.48 

+  0  38.40 

—  3  12.58 

—  3  10.08 
+  0  40.23 

—  3  10.84 
+  0  41.03 

—  3  10.17 
+  0  41.57 

—  3  10.10 

—  3    8.60 


—  I  58.53+27.255 
1  58.76  37.333 
1  58.73     37.110 


—  1  58.40 


8.146 
+20.151 

-21.196' 

I 

+56.780' 

I 

i 

+56.655, 

—21.601 

I 

+56.215 
—21 .651 
+56.230 

—31.851 

I 

+56.112 
+55.901 


+36.937 


Results. 


m.    8. 
Corr.  of  Chron.    +3  36.88 


Weisse  XVH,  392 
Weisse  XVII,  464 


Hebe— Weisse  XVII,  392  A  a 

h.  in.    8.  m.     8. 

Sid.  Ume    19  39  55.01        —0  47.63 

Ap    +         .01 
P       +        .13 

Hebk— Weisse  XVII,  464 

Sid.  time    19  39    8.59        —3  3.78 

Ap    +  .03 

P       +  .13 


.^ppV.  a 

Jfjf 

h.  ni.    8 

0     ' 

17  21  51.82 

-14  38 

24    7.42 

40 

+6 


-H 


m.     ■. 
Corr.  of  Chron.    +3  37. S6 


Hebe- (13) 

Aa 

h.  m.    ■. 

m.    8. 

f 

Sid.  ume    19  26  24.35 

—0  30.64 

+» 

Ap 

.00 

? 

.11 

m.   a. 

Corr.  of  Chron.    +3  38.38 

JIffH.  a 

«•*» 

h.  m.  8. 

O     ( 

5949,  B.  A.  C.     .     .     . 

17  38  53.33 

—15  17 

Hebe  (13) 

A  a 

h.  m.    8. 

m,  8. 

1 

Sid.  Ume    19  35    6.38 

+0  40.31 

— ^ 

Ap 

—        .01 

— 

P 

+      .w 

+ 

Hebe- 5949,  B.  A.  C. 

Sid.  time    19  37  35.19 

—3  10.39 

+14 

Ap 

.03 

P 

+        .12 

(Contiiiaed.) 

^^^^^#^^^^^^^^^^*^^^ 
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HATIOWAI.    0S8ERTAT0HT — WASniHGTOB.  {  243   ] 


[  244  J 
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iRi». 


Date ; 

1847. 

Observer 


Oct.   3 
M. 


Clir.  times  of  transit. 


OBJECT. 


I. 


aRI  8       •         •         •         •         I 

Weisse  XIX,  1319 

M  Rio      .        .        •        •        I 

Weisse  XIX,  1319 

InlS        .  .  .  •  ( 

Weiase  XIX,  1319 

1  ills       •         •         •  •         I 

Weisse  XIX,  1319 
Weisse  XIX,  1259 

1 RIS      .        .        .        .        ■ 

Weisse  XIX,  1319 
Weisse  XIX,  1259 
Weisse  XIX,  1319 
Weisse  XIX,  125*> 

1  Kl  S       •  •  •  •  I 

Weisse  XIX,  1319 
Weisse  XIX,  1259 

1  RIB      .        .        .        .         < 

Weisse  XIX,  1319 
Weisse  XIX,  1259 

sRIa       •         •         •         •         « 

Weifise  XIX,  1319 


I     B. 

55.8 


II.     111. 


s.   '    s. 
8.020.8 


Mean. 


Mic. 


Planet— Star. 


Results. 


A  a  A  mic. 


h.  m. 
19  59 


56.6   9.^21.820    0 


I 


58.711.523.8 
!  0.012.525.4 


20 


'45.0  57.510.0 
146.059.0,11.6 

I      I      ! 

52.0  4.617.6 
53.5  6.519.0, 

I      '       i      i 

'11.023.636.8, 
,50.7  3.015.6 
51.81  4.517.2 
I        j        I        I 

34.046.859.4' 
13.726.239.0 


15.0 

I 


40.6 


44.457.0!  9.0 
24.136.0  49.4 
;25.0  37.8  50.6 


4 
5 

8 
9 

13 
14 

20 
22 
23 

31 
33 
34 

43 
4.^ 
46 


s. 

8.20 

9.30 

11.33 
12.63 

57.50 

58.87 

4.73 
6.33 

23.80 
3.10 
4.50 

46.73 
26.30 
27.80 

56.80 
36.50 
37.80 


I 


I 


I 


ir. 

2 

2 

2 
2 


i2 
.  2 

2 

2 

I 

2 

:l 

I 

2 

2 
o 

I 

2 
2 
2 


35.848.2  0.821  16  48.27  2 
16.829.242.0:  18  29.33  2 
.16.429.242.01      19  29.20     2 


I  5.3,18.0  30.51 
,46.859.0|12.6! 
45.858.5  11.5; 


26  17.93 

27  59.47 

28  58.60 


'  2 

|2 
I  2 


reva. 
45.530 
32.950 

45.360 
32.160 

45.430 
32.090 

45.590 
32.310 

46.440 
45.490 
32.226 

46.210 
45.280 
32.030 

46.468 
45.580 
32.326 

46.330 
45.470 
32.230 

46.190 
45.260 
32.060 


m.   p. 


revi. 


—  1     1.10-13.280: 


1     1.30 


I      1     1.37 


-  1 

—  1 

-f    1 

—  1 

+    1 

—  1 

'-0 

I 

+ 1 

Lo 


13.200 


13.340 


m.  s. 
Corr.  of  Chron.     -\-3  57 .20 


—13.280      Weisse  XIX,  1259 

1319 


1.60 
39.30j-f  0.950 

I  !■ 

1.40—13.264! 

j  '. 

39.57+  0.930! 

1.50—13.250 
39.70 -f  0.888 

1.30,— 13.254, 

I  ;. 

41.06+  0.860' 

I 
59.87—13.240: 


lRf»— Weisse  XiX,  1259 

h.  m.    s. 
Sid.  time  20  57  28.14 

Ap 

7» 

Uit^Weisse  XIV,  1319 

h.  in.    8. 
Sid.  time    20  36  30.14 

Ap 

P 


JippU.  a 
h.    m.  B. 
19  49  52.77 
52  34.30 

A  a 
ra.     t. 
+1  40.23 
.00 
.07 


ni.     s. 
— 1     0.95 
.00 
.05 


o     ' 

-14  24  ' 
21 


+  0 


-3  1 


41.54+  0.930, 


59.13!+13.200 


Oct.  25  I  WeiweXX,  284 
Iris    .... 
M.      ! 

Weisse  XX,  284 
Iris    .... 


37.250.2   2.520 
58.011.0,23.5: 


Weisse  XX,  284 
Iris    .... 

Weisse  XX,  284 
Iris    .... 

Weisse  XX,  284 
Iris    .... 

Weisse  XX,  268 
Weisse  XX,  2b4 

Weisse  XX,  268 
Weisse  XX,  284 

Weisse  XX,  268 
Weisse  XX,  284 

Weisse  XX,  268 
Weisse  XX,  284 

Weiwe  XX,  268 
Weisse  XX,  284 


6.8,19.231.6 
,27.640.253.1' 

I     i      I     i 

34.647.1'  0.4 
56.8!  9.2  21.6; 


) 


26.0  38.651.2; 
47.5  0.213.0 


5.6,18.130.81 
27.239.852.2 


44.056.8  9.822 
23.8  36.2  48.5 

I  !  I  ' 

I  I  I  I 

,14.627.0'40.0 
,54.0   6.219.3 


11.0 


23.4 


!51.4!  3.8 


21.033.5 
0.5 


1.1 
40.6 


Oct.  26    Weisse  XX,  284 
Iris    .     .     .     . 


36.4 
16.0j 

46. 2{ 
13.125.2 


14.0 
53.1 


1.0il3.5 
36.8  49.2 


27.0 
6.2 


23 


30  49.97 
32  10.83 

35  19.20 

36  40.30 

41  47.37 

43  9.20 

44  38.60 
46    0.23 

48  18.17 

49  39.73 

49  56.87 

50  36.17 

51  27.20 

52  6.50 

53  23.60 

54  3.72 

58  33.57 

59  12.93 

1  14.03 
1  53.30 


2 

I 

I  2 
'  2 

2 
2 

2 

|2 

2 

2 
1 

2 
I 

2 
1 

2 
1 

2 
1 


3-^.090 
50.616 

37.906 
50.438 

36.415 

48.859 

36.370 

48.841 

36.350 
48.813 

39.882 
46.395 

39.790 
46.459 

39.584 
46.373 

39.480 
46.162 

39.440 
45.975 


+  1  20.86—12.526 


1  21.10     12.532 


1  21.85     12.444 


1  21.63     12.471 


m.      8. 
Corr.  of  Chron.     +4  43.38 


1 
1 

JlppU.  a 

Jn, 

1 

h. 

m.     s. 

O       ' 

+  1  21.5(» 

12.463 

■. 

! 

1 

Weisse  XX,  284 
lRis~WeisseXX,284 

2C 

1  11  55.71 

Aa 

13  49! 

h.  m.    8. 

m.    8. 

f 

—  0  39  30 

23.628 

Sid.  time    20  46  15.44 

+1  21.40 

-J 

Ap 

.00 

— 

r 

.04 

+ 

0  39.30 

23.472, 

1 

0  40.13    23.352 


0  39.36     23.459 


26.120  31  13.53 
2.0      33  49.33 


2    29.675 
2    32.060 


—  0  39.27 


-23.60^ 


+  2  35.80—  2.385 
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[    24 


Weiise  XX,  2g4   . 

W«useXX,984   . 
1bi> 

WeiaseXX,  284   . 
Ihii 

Weisse  XX,  384   , 

WeiraeXX,  387   . 
1b 

Wei8seXX,387   , 
III) 

WeiBse  XX,  3S7  . 

lUB 

Weisie  XX,  387   , 
iBIt 

WeiMeXX,387  , 
Ibib 

WeiBse  XX,  387  , 
Ikia 

Weixse  XX,  367   . 
[bu  .     .     .     .     . 

Weisse  XX,  387  . 
Ibib 

Weiue  XX,  38T  , 
iBW 

Weisse  XX,  387   . 

Weisse  XX,  387  . 
Irib 

Weisse  XX,  387  , 
Irib  .      .      .      .     . 

Weiase  XX,  387 
lB>a  .     .     .     .     . 

WeiB8eXX,387  . 
Uu 

Weisae  XX,  387 

iRI)  .... 


!„.l,„.!  M» 


17.730.443.iaa  35  30.40 
,5'  6.219.2       38    6.30 

n'^  o!  o  o       An  ikK  Ai 


■'59.0  12.0 
I        I 
1.5  9.223.1 
.018.531.0 


Oi  16  58.53  I  3  37.336 

8  17  50.13  I  3  48.633 

i.soa.B.ia.O  n  59.31     2  27.344 

J. 4   l.fl'lS.S  19    1.03  '  2  48.633 

i.i        i33.1  IS  10.80  .  3  27.362 

1.025.5,38.11  20  35.53     2  48.633 

3.035.047.2;  20  34.73     3  37.295 

).03a.l45.o'  2133.37  13  48.633 

) .3,43 .0:54 .51  21  41.93  '  3  37.343 


..O35.9I48 
1.045.057, 

.147.159, 
.456.5   * 


11 


a  35.77  3  48.633 

2  44.70  2  27.343 

3  46.80  2  48.633 
3  56.47  a  S7.173 


54.4   6.530.01 

21.0'33.64G.5. 

1.5'  l.l!l3.6, 
1.638.040.7, 

48.8!  1.514.1 
128. 440.7 

43.454.8'  8.2 
9.322.0,34.51 

13.7,26 .4-39.1 1 
41.154.0   6.6 


56.5  9.021.620  10    9.03 


Corr.  of  Chroii. 


+4  3 


I  3    31.750 
2    39.250 


WeiiWeXX,284      .     .    20  11  55.69 

Ua—Weisse  XX,  284  A  a 

h.  m.     B.  m.     B. 

Sill,  lime    20  47  46. SC  +3  36.48 

Up  .00 

P  +          -04 


-13  4»  21. 


0  9.2 

0  9.0 

0  9.30 

0  9.77 

0  9.30 

0  9.56 


8.D3 


31.3 

21.390 

31.390 

+21.461 


-  1  30.73 
1  37.03 
1  36.90 


+  1  37.30+33.371 


+  2  45.34+43.831 


Weisse  XX,  387       .     . 

20  15  38.25 

^Jtpp'l. 
-13  52  41 

UiB-Weiflse  XX,  387 
h.   m.    s. 

Sid.  time    20  33  33.96 

A« 

M 

+    0    9.20 

+  537 

Corr.  i>f  Cli 

.>".      +4  34.08 

J    .*/>/(.      "            ^Pf'l.A 

Weisae  XX,  387        .      . 

211  15  38.23      —13  53  41 

iBu_WeiB8eXX.387 

An                             M 

SiJ.lime    2U  39  13.7'J 

+  1  i!7.()4            +  8  16 

IS46   1 


UBSEBYATIONS    WITH    THE    EQfATOBIAL. 


DaWi 
1817. 

Obnrvcr 


I>n 

Wcui»XX,3ii7   . 
!■» 

Weiiise  XX,  3%T  . 
Irii 

WtiMcXX,  J-!7  . 
Ih» 


IG  bl.W 
la     1.30 


+  a  «.7ti+o.93a 

a  45.97     43.774 

2  43.56     43.ea6 

+  2  46.13+43.9-21 


Con.  of  C!>n>D.    -f  4  35.53 


Wti.eXX,357    . 

Ibis— WeiiuXX,  3:: 

b.  m.     1. 

Sid.  iiir.e  ao  a5 


SO  15  3=  .'a 


,!)3 


I 


Nov.  2      Wei»3f  XX,  145   . 
'    Irii  

WfisB*  XX,  545  . 
iRIt 

WciMtXX,  51,-.  . 
Iki> 

WeiRseXX.  545  . 
U 

!    Weisae  XX,  543  . 
I    Irii 

WeiueXX,  545  . 
;    Uii 

'    Weiiae  XX,  545  . 
i    Ib 

1     Wel««XX,545  . 
Iw» 

;    W£i>i«eXX,515  . 
I    u» 

WeiueXX,5l5  . 


52.50 

23.03 
31 -M 

33.57 
37.30 


I5.72><.04').431     1 


21.033 .510.2 


27.039.85-3.5 
31  .(i  44 .056.7 


19.031.644.6       18  32.00     2 
23.535.348.5       20  35.77     3 


+  2  3.00  +  12.553 

2  3. BO     12.6S9 

2  3.73      12.441 

3  3.W     12.268 
3  4.40     12.e: 


WeiMt  XX,  545  . 


Corr.  of  Chron.    +  4  37.63 
90  31  49.14 


2    3.77,     13.542      lR„_We».e  XX.  545 
I  h.  m.    a. 


Uii 

I  I       '       ' 

WeiMeXX,  545.  43.756. r9.J 

l«i 49.0   1.714.1 


46.314  I  3    4.87  12.609 

33.705  '  > 

46.066  '  9    4.67  12.404' 

33.572  I  ' 

46.144  '■■  3    S.B3'  13.807'i 

33.337  I 

8.521.0.14.0       3531.17:2    46.156  '•  3    5.70  13.851': 

"  '"  "'""  "                  "     *    33.305  :  j 

46.033  1+  3    5.34 +12.797 1 


59.612.024.G      95  1: 

37.049.3'  2.0       27  4! 
41.554.0   G.8       99  5 


,42.054.5   7.4 


Nov.  3      Wcime  XX,  545  . 

Uh 

H. 


I 


Weiue  XX,  545  . 

Uio 

WeiiiHc  XX,  545  . 
1*1 

leXX,  545  . 


I     3  26.37!    25.951 


Uii. 


Weine  XX,  779  . 

Ui 

WeiiM  XX,  779  . 


3  27.13 
3  27.10 


35.829 
95.955 


9  14.66;    36.318 

I 


Corr.  of  Chron.     +  4  3T.SS 

Jpf'La  J, 

WeiaaeXX,545  .     .     .     31)  31' 49. 13    —13  3 

Ibis- Wcine  XX,  545  Aa 

h.  m.    B.  m.    a. 

30  54  33.54  +3  26.84  + 


Ap 


.00 
.03 
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OBSERVATIOKS     WITH     THE     EQUATORIAL. 


Date; 
1847. 

Obierver 


Ld.  43558 
lui    .     . 

Lai.  4355el 
Im>    .     . 

Lal.4a5i» 

LbI.  43583 
[bis     .      . 

Ul.  42588 


;+  1  23.70 
1  S-2.G7 
1  33.44 
1  23.00 


+59.144  Corr.  of  Cliron.    +  1  26. 

a.355  li.   m.    a. 

:i  43558  LdI 31  43  38.9C 

».308:  Irk— 4S558  Lai.  Sa 

I'  h.  m.    a.  m.    ■. 

]  Sid.  time     1     7    0.61  +1  92.88 


RATIONAL  OBBESTATOBT — WA9HISGTOir. 


[  2ti 


i  Flobi 

,  Fi,o«, 
I  Floba 
-  Flou 


.  '35.64S.5  0.8|  1  39  18.30  '  3    4S.890    ]+  1  13.10—62. 
.    18.8   1.514.8       41     1.90  |  1     46.370    .  I 


44  14.; 
46  K>.!(3  ' 


46.370 
I    49.048 


.  ilT.830.042.0       ,v w  ,.,...,- 

.   31.043.656.0-      47  43.53  |  1  46.432 

.    24.036.749.6  3  12  36.77  13  48.930    I 

.    36.049.4   l.fi       13  49.00  11  46.138    ' 


1  13.70  G3.G96 

1  13.6o!  62.752      Flora—' 

I  ..     Sill,  lime 

1  12.23  62.928'! 


Corr.  i>r  Cliron.     +1  26.45 
...  04 


+14  30 


I  3    49.070     '+  1   11.24+63.074 

1     46.432    I  I  •  Recorded  59j. 


[260] 


OBSERTATIOHS   WITH   THE   EQOATOBULt 


DIFFERENTIATION    OF   STARS    OBSERVED    WITH    HEBE. 


Weiuie  XVH,  18   .  iiel. 


)A2.25i 
i.4l.O, 
I  G.519 


|4U.65d 


.8|U.023 
.0-^.5  36 

.040. ol 
I  5.017 


Weiwe  XVI,  1139  . 


.    36.0,48. 

.  124.037. 


57  12.80 
3  9.97 
3  3G.5d 


15  41.06 

16  G.56 

24  18. ao 

26  4a. H6 

27  8.58 

52  32. G7 

53  53 .5d 

57  51.93 
0  4.33 

7  49 .8.1 
10  2.50 

12  27.13 

n  11.10 
19  23.53 

2G  40. OG 
27  5.06 

32  38.60 
35  3.46 

38  46.20 
40  58.83 

4G  i.ao 

48  13.73 

1  30.57 
4  31.08 

9  58.50 
13  48.47 

17  37.06 

18  3.56 

20  58.73 
23  48.57 

2  43.506 

3  43.190 
3  41.095 

2  43.QS2 

3  4a.H72 
3  40.872 


46.145 

31.930 


4  57.17 
+  0  26. Gl 


+29.G79;| 
S.095'! 
».G]5! 


,+  0  25.50 
2  50.30 
0  35.7!a      2.160 


2  12.40 
.+  2  12.67 


Corr.  of  Cbron.    —3  13.31 


9.000     Weine  XVII,  18     .     .    IT    3  31.38     —1133   1.9 
Weww  XVI,  1139    .     .     16  59  56.79  49  31.H 

66.391] 


9.050;' 


li  {5>— Weime  XVII,  IB     +0  26.04    +031.86 


+  3  13.6a+58.65lj 

-  S  12.53     43.386i 

-  2  50.51     66 


0  SG.50'      9.0731 
+  2  49.84I+66. 


MEAN   RIGHT   ASCENSIONS   FOR   1850.0 


OF    STARS    OBSERVED 


WITH  THE 


WEST   TKANSIT   INSTRUMENT. 


1847. 


NATIONAL  OBSERVATORY. 
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MEAN    RIGHT   ASCENSIONS,    1S50.0-— WEST    TRANSIT   INSTRUMENT. 


a  Akdromedjb. 

h. 


January       C 

Seitteiiiber  14 
15 

October  lil 
25 
I2U 

November    3 

;> 

11 

17 

30 
December    7 


U 


m.   s. 

0  3tf.."i(I 
3ri.4G 
38.32 
38.74 
38.57 
38 ,  55 
38.47 
38. Gl 
38.52 
3S.64 
38.39 
38.58 
38.54 


7  Pegasi. 


January       6 

September  14 
15 

October  20 
25 
29 

November   3 

5 

II 

17 

30 
December    7 


0 


5  30.09 
30.70 
30. 9G 
30.91 
30.  H9 
30. 9G 
30.87 
3  LOG 
31.05 
30.93 
30.78 
30.  H5 
30.93 


PisciuM,  89. 


September  20 


0  17  58. OG 


Ceti,  112. 


September  20     . 


0  22  23.01 


Weisse,  0.479. 
January     11     .     .  0  27  50.83 


Wkisse,  0.515. 
January       6     .     .  0  30  24.57 


e  Avdromei).e,  1G4. 
December     4     .     .  0  30  37.97 


a  Cassiopei.e. 


January      1 1 

October      25 

29 

November   3 

5 

15 

17 


30 
December  7 
15 
18 
21 


0  32 


1.43 
2.00 
1.70 
l.Gl 
1.73 
1.4H 
1.27 
1.25 
1.G4 
1.23 
1.27 
1.50 
1.31 


/3  Ceti. 


January       6 
11 

September  14 
October       2(» 

yG 

November   3 

5 

11 

December    4 


0  36  3.2H 
3.37 
3.51 
3.33 
3.2^ 
3.38 
3.12 
3 .  .'i5 
3.G4 
3.36 


Weisse,  0.712. 

h.  m.    R. 
January       6     .     .  0  40  39.71 


PisciuM,  229. 
December    4     .     .  0  41  50.07 


fi  Andrumed.?:,  259. 
December    4     .     .  0  48  26.25 


PliiCIUM,  311. 

December  24     .     .  0  58     3.71 


PisciuM,  312. 
December  24     .     .  0  53    5.93 


January 


Weisse  I.  40. 

G  .  . 
11  .  . 
14     .     . 


1  3  36.35 
36.21 
36.33 


Weisse  I.  72. 


January      14     . 


1     5  42.38 


Polaris. 

January       6  . 

11  .     . 

14  .     . 

March        31  S.  P. 

April  2  S.  P. 

4  S.  P. 
7  .  . 
7  S.  P. 
I 

9  S.  P. 

11  .     . 

13  .     . 

14  S.  P. 
15 

20  S.  P. 

21  S.  P. 

21  .      . 

22  S.  P. 

24  S.  P. 

25  S.  P. 

26  S.  P. 
May             3  S.  P. 

5  S.  P. 
13  S.  P. 

16  .      . 

17  S.  P. 

24  S.  P. 
29  S.  P. 

June  2  S.  P. 

4  S.  P. 

7  S.  P. 

8  S.  P. 

9  S.  P. 

15  S.  P. 
September   6  . 

15  S.  P. 

15  .      . 

October       1 1  S.  P. 

17  S.  P. 

20  S.  P. 

25  .      . 
2H  S.  P. 

November    1  S.  P. 

2  S.  P. 

3  .     . 

4  S.  P. 


1    4 


60.74 
60.82 
60.87 
60.92 
60.44 
63.48 
56.88 
56.05 
5G.27 
60.83 
59.31 
55.49 
61.22 
60.93 
54.99 
60.91 
57.27 
60.80 
60.71 
60.76 
60.98 
60.25 
60.61 
61.21 
60.90 
60.95 
61.03 
60.97 
60.75 
60.35 
60.71 
60.98 
60.57 
60.93 
60.96 
64.67 
66.44 
60.73 
60.42 
57.74 
60.99 
60.94 
60.65 
61.19 
61.40 
60.84 
60.81 


Polaris,  (Continued.) 

h.    m.  fl. 


November    5  . 

5  S    P 

17  . 

December  15  . 

IH  . 

21  .' 

29  . 


1  4  64.88 
64.61 
60.95 
60.60 
60.98 
60.75 
60.19 
60.87 


C  PisciuM,  368. 
December  24     .     .  15  53.71 


PisciDM,  369. 
December  24     .     .  1    5  55.19 


Weisse  I.  88. 

January     11     .      .  1     6  26.24 


Weisse  I.  91. 
January     11     .     .  1     6  35.98 


Weisse  I.  225. 

January       6     .     .  1  14   10.12 

11     .     .  10.09 

14     .     .  10.07 


Weisse  1.  227. 


January 


11     .     . 
14     .     . 


1  14  32.86 
32.52 


i9'  Ceti. 


January  11 
14 

September  14 

October  20 
29 

November  11 
17 

December  7 
15 
18 
24 
29 


I  16  31 .56 
31.58 
31.52 
31.59 
31.41 
31.51 
31.66 
31.49 
31.83 
31.51 
31.58 
31.59 


Weisse  I.  564. 


January 


11 
14 


1   32    1.01 
0.93 


Weisse  I.  594. 


January 


6 
11 
14 


1  33  9.43 
9.57 
9.67 


Weisse  I.  715. 


January  6 
11 
14 


1  39  27.43 
27,62 
27.36 


Weisse  I.  725. 


January 


6 
11 
14 


1  39  56.66 
56.44 
56.22 


January 


Weisse  I.  727. 

6  .  . 
11  .  . 
14     .     . 


h.  m.    i. 

1  40  3.0S 
3.03 
2.89 


Weisse  I.  813. 


January  6 
11 
14 


1  45  11.05 
11.24 
10.93 


Arietis,  609. 
November  11     .     .  1  51  34.48 


Weisse  I.  943. 


January 


6 
11 
14 


1  53  40.41 
40.56 
40.49 


Weisse  1.  1048. 
January       6     .     .  1  58  43.71  j 


a  Aribtii. 


January     14 

September  14 

October      25 

29 

November  11 

20 

26 

December    7 

14 

21 

29 


1  58  43.53 
43.74 
43.71 
43.50 
43.61 
43.73 
43.59 
43.57 
43.51 
43.66 
43.57 


" 


Weisse  I.  1069. 
January       6     .     .  1  59  39.70 


Weisse  H.  120. 


January 


6 
14 


S    8S3.04 
33.31 


Weisse  II.  159. 


January       6 
14 


2  10  43.66 
43.68 


_ 


Weisie  II.  155. 
November  11     .     .  3  10  44.94 


Dec.  — 4O50'. 
January       6     .     .  3  11  46.S 


Weiisb  II.  S8S. 

January     14     .     .  9  17  36.30 


Wehib  II.  442. 
January     14     .     .  9  26  39.10 
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rember  2     .     . 
17     .     , 
26     .     . 

.TI. 

h.  m.   8. 

2  35  31.84 
32.05 
31.98 
31.81 
32.03 
31.86 
31.94 

WEI88E  IV, 

December  15     .     . 

18     .     . 

733. 
h.  m.   fl. 
4  33  36.25 
36.14 

fi  Geminoruii. 

h.  m.   8. 
December    6     .     .          6  13  53.06 
14     .     .                    53.15 
28     .     .                   52.98 

March 
April 

I  \Jk9M  Majoris. 

h.  m.  8. 
S5     .     .         6  48  54.84 
10     .     .                   54.51 
20     .     .                   54.67 

cember  18     • 

Weisse  IV,  722. 
December    7     .     .           4  33  56.64 

21     .     , 
24     .     . 
29     .     . 

a  Canis  W 

March        31     .      . 

April            7     .     . 

9     .     , 

12     .     , 

16     .     , 
July           15     . 

27     .     , 
December    6     .     . 

15     .     - 

[ajoris. 

6  38  32.57 
32.47 
32.40 
32.41 
32.45 
32.47 
32.34 
(32.15) 
32.50 
32.32 

AprU 

Htdrc,  3184. 
4     .     .          9  12  33.18 

2  54  26.71 
26.53 
26.51 
(26.80) 
26.55 
2«.69 
26.42 
26.69 
26.57 
26.53 
26.56 

Weisbe  IV, 

December    6     .     . 
15 
18 

794. 

4  36  14.93 
15.05 
14.95 

a  Ce 

le             1     .     . 

ober      25     .     . 

vember   2     .     . 

5     .     , 

Tl. 

March 
April 

aHTi 

25     .     , 

31     .     , 

4     .     . 

7     .     . 

10  .     , 

11  •     . 
14     .     , 

20  . 

21  , 

25  .     . 

26  .     , 

)R^. 

9  20  12.83 
12.83 
13.86 
12.88 
12.99 
12  94 

11     .     . 
17     .     . 
26     .     . 
ember  18     .     . 
21     .     . 
24     .     . 
29     .     . 

Weisse  IV, 

December    6     .     • 
15     .     . 
18     .     . 

824. 

4  38    4.00 
4.26 
4.34 

28     . 

t           * 

e  Canis  Majoris. 

March        31     .     .          6  52  43.67 

April            3     .     .                    43.75 

7     .     .                    43.84 

December  15     .     .                    43.89 

12.90 
12.94 
13.03 
13.01 
12.97 

Weisse  IV, 

November  29     .     . 

957. 

4  44    3.10 

3  13  38.13 
38.09 
37.94 
38.40 
38.30 

a  Fersei. 

28     .     .                    43.63 

Morch 
April 

May 

f  T..KOVIS 

B              1      .      . 
'ember  17     .     . 

20     .     . 

26     .     . 
ember  21     .     . 

J  rje. 

r\f»                                                       /V      tfkfV      4  tfV      09  M 

a  AuRiCE 
October      18     .      . 

• 
5    5  36.93 

0  vxE 

March        31      , 
April            3 

7     , 
9     . 
16     . 
December  15 

MINUHUn. 

7  11    9.59 

9.67 

.     .                      9.50 

.     .                      9.75 

9.56 
.     .                    (9.33) 

25  .     . 
31     .     . 

4  . 

6     .     , 

10  . 

11  . 
14     . 
20     . 
22     . 

26  . 

5  . 

6  . 

19.77 
19.76 
19.67 
19 .59 

3. 
3   19    2.66 

19.71 
19.61 
19.53 
19.63 

^  Tacri,  106i 
)ber      25     .     . 

(i  Orionis 

• 

5    7  19.61 
19.86 
19.73 
20.00 
19.84 
19.95 

iNovemoer  1/     •     • 

December    6     .     , 

8     .     . 

15     . 

21     .     , 

OQ 

e  Erioaki,  1100. 
ember    8     .     .          3  25  51 .80 

a'  Gemij 

April            9     .     , 
12     . 
31     .     . 
16     .     . 

December  28     . 

>t'ORUM. 

7  25    1.11 

1.22 

1.21 

1.19 

(1.62) 

19. 7S 
19.77 
19.64 

Ti  Tauri. 
•ber      25     .     . 

3  38  34.44 
34.47 
34.61 
34.54 
34.40 
34.57 
34.57 

<60         .          . 

April 
May 

p  Tauri. 

5  16  48.61 

48.82 
48.64 
48.83 
48.65 
48.79 
48.75 
48.52 

a  Leonii. 
4             .           1A     n  99.71 

ember  17     .     . 

26     .     . 
ember    8     .     . 

21     .     . 

28  .     . 

29  .     . 

July           12     .     . 
November  17     .     . 

26     .     . 

December    6     .     , 

8     .     . 

15     .     • 

21     .     . 

28     .     , 

a  Canis  I 

April            8     .     , 
4 

7     .     . 

9     .     , 

13     .     , 

16     .     . 

December  28 

dlNORIS. 

7  31  26.72 
26.85 
26.75 
26.75 
26.88 
26.83 
^27.09^ 

t          m          * 

10     .     . 

11   .    . 

14     .     . 
20     .     . 
22     .     . 

25  .     . 

26  .     . 
1     .     . 
6     . 

23.56 
32.64 
33.84 
32.65 
32.69 
33.54 
33.73 

y*  Eridani. 

3  51    2.02 
1.99 
2.01 
1.80 
2.11 
2.05 
1.94 

23.53 
33.74 

ember  17     .     . 

ff  ^\ 

• 

5  24  (20.43) 
20.58 
20.79 
20.71 
20.78 
20.60 

26     . 
ember    7     . 

8     .     . 
21     . 
28     . 

(5  0ric 

November  17     . 

26     . 

December    6     . 

8     . 

15     . 

>NIS 

/3Ge 

March        31     . 

April             3 

7     . 
13 
16 

December  15 
28 

MIN 

DRUM. 

7  36    7.84 
7.89 
7.^5 
7.72 
7.75 
7.73 
7.79 

April 

Sextantis,  3550. 
14     .     .         10  15  47.64 

29     . 

April 

Sextantis,  3563. 

?  Tadri.  124 

1. 
3  52  22.37 

>£o       .        . 

4     .     .         10  18  16.33 

e  Orionis 

• 

5  28  36.08 
36.17 
36.31 
36.. 37 
36.43 
36.18 

>ber      25     .      . 

April 

15  Argus. 

March        31     .     .          8     1     9.26 

April            9     .      .                      9.42 

16     .     .                      9.41 

December  28     .     .                     9.40 

Si:xTA\Tis.  3603. 

0*  Eridaki,  li 
ember    8     .      . 

109. 
4    9   22.04 

r^iovemberl7     . 

26     . 

December    6     . 

8     . 

15     . 

28     . 

14     .     .         10  23  28.51 

April 

a  Tauri. 

4  27  19.83 
19.12 
19.12 
19.14 
19.05 
19.18 
ltf.90 
19.21 
19.00 
18.99 

p  Leonis,  3609. 
7     .     .        10  24  53.38 

a  Orion'is 

• 

5  47    2.93 
2.98 
3.08 
3.07 
3.14 
3.16 
3.19 
3.06 

tier      15     . 

25     . 

17  . 

15 

18  . 

July            12     . 
I                      15     . 
November  26     , 
December     6 
8 

14  . 

15  . 
28     . 

'^^%^ 

el 

March        25     . 

31      . 

April            3     . 

9     . 

14     . 

16     . 

25     , 

Itd 

RJE. 

8  38  49.76 
49.81 
49.66 
49.74 
49.77 
49.65 
49.69 

April 

Leonis,  3649. 

14     .     .        10  31  50.77 

21     . 
24     . 

28  . 

29  , 

April 

Sextantis,  3684. 
7     .     .        10  37  25.59 

:i>4  J 


Mf.^N    Mr;h1    ASrriTfrws.    1^  »'       —      ?  *T    -RA!rsiT    rvSTHlKiST. 


Mftrrii 
A]iril 


May 


I  Umj-.  MijoKif. 

li.  m. 
31     .     .        10  :>4 

o 

7 

JU  . 

14  . 

1  . 

5  . 

C  . 

11  . 

24  . 


at) 
25 


.u: 

.47 

m 

.yj 

.r4 


«)  Lrokih. 


March 
April 


May 


31 

4 

6 
10 
13 
20 
22 
27 
5 
G 
24 


U     C    7 


41 

*~ 
ol 

:.] 

i.M 
34 
3i^ 
41 
4C 


d  HtCRA  LT  CkATCklV. 


April 


May 


10 

13 

22 

2C 

1 

5 

G 

24 

2d 


11    11   ^.Koki 
ii'J.C:.' 

:i«j.7i 
:A>.3t 

5<.i.C7 
50.45 
50.72 
50.-0 
50. C:? 


April 


Lbovib,  3901. 

4     .     .        11  20  13.95 


Leonib,  3955. 


April 


2 

4 


11  31  44.2*^ 
43.M 


/?  Leonii. 


March 
April 


May 


31 
4 

20 

22 

25 

27 

1 

5 

6 

24 
28 


11  4]  24.32 
24.30 
24.3? 
24.24 
24.30 
24.24 
24.211 
24.13 
24.22 
24.15 
24.29 


y  Ueije  Majorii. 


April 


May 


2 
13 

2rj 

22 
25 

1 
1] 


11  45  54.79 
54.90 
54.91 

r  "    t  " 

55.10 
55 .  hK 
54.7-: 
54. 'j*. 


April 


■>  Com.  4]v4 


I  i  4       •    4  J    I  » . 


A :  f '  ■ 


^law.  427:v 


J     ■."!   V 


»./     ■  '      •  • 


f 


.  M  »  1 


A:t. 


.M 


LV 


J.:^ 


■    I 


•J  I 

m       t 

5 

11 
J7 

Ir 
JJ 

24 

1 


3 


3 


:.  I 


^ 

.  ■■■ 

3. 

■    • 

* 

« 

3' 

m 

:< 

• 

:< 

:< 

.  .4 

N 

I2CaMBI   VLKATIClRm. 


.1^  ... 


12  4y    ^'.I.' 


(i  ViaciKif. 


«1 j   •  I . 


Mav 


JU!  t 


9 

21 

i.*2 

3 

5 

13 

15 

lb 

24 

29 
•> 


14 

15 
1- 

Nnvi-mber   1 


13  17  17 

.♦  \ 

.  .o 

. .  1 

J  ^ 

■     <     m 

1 " 

."i* 

1  ~ 

1   . 

1  ™ 

1    ■   T 

1  ~ 

•    ■    . 

1 " 

.♦."•J 

.fV 

.>l'4 

t " 

^*  1 

^  ^ 

.  » 

..ij 

1 " 

•   t" 

1 " 

".*• 

1 " 

.  7N 

1  ^ 

■\» 

Cam  M  Vesat.  4536. 


June 


14 
15 

I? 


13  2? 


5.r'.-i 
5.1.' 


C\NUM  Vekat.  4552. 


June 


14 

15 


13  3«:i  47.:.- 
47.:.: 


Cant  M  Vekat.  4595. 


Jir.t 


14 
15 


13  39  49. 1.7 

49.03 


•i.'i"'  * 


T.  I.'rjje  M 


31 
U 

''4Z 


AJOKII. 


13  41  37.:.r. 

37 . 5."^ 
37.4- 
37.00 
37.42 


.1 


y.v 


T 
■I   - 


N   \ 


J.. 


..c 


B     ■      ■  ■       ■    ■ 


.M.1^ 


.1  '.i  1 .  (, 


~  i 


:..  r  .    -. 
13  41  :-T.M 

37  .fci' 

37  ..i4 

.^   *  «■ 

J  ■  •  •  • 

T  > 
>.•   ■  - 

"•"     r  r 

37.f.3 

37  .t'iN 

37.<>.. 

»,—  -  ■■ 

37.5- 

37.5-* 
37.44 

37. f.' 
37. 5i 
37  .56 


Br'PTit,  ^CoDUoued.) 


TIf. 


.J 


15 

17 

•li 
•:4 


31 
14 
-1 


13  4: 


32.41 
32.45 

32.6«« 
3:.3r 
32.ri5 

3-J.5:-* 

3-J.37 
32.5it 
32.35 
32.40 
32.27 
32.51 
32.46 
32.2? 
32.39 
32.36 
32.42 
32.51 
32.6? 
32.51 
32.3? 
32.45 
32.4i« 
32.57 
32.30 
32.44 
32.41 
32.54 
32.50 


ft  ViKi-.iMs.  4716. 

14    4  53.93 


2:i 


.:  Boms. 


31 

.1 

14 

21 

24 

25 

2o 

1 

5 

10 

15 

V\ 
17 


14 


49.19 
49.23 
49 .0? 
49.13 
49,30 
49.33 
49.09 
49  SA 
49.19 
49.15 
49.27 
49. Oil 
4J.01 
49.21 
49.05 
49. 2S 
49.17 
49.24 


June 


Cki. 

Not. 


Jur.e 


Julr 


June 


June 


July 


June 


June 


April 

May 


June 


e 

1-1 

11 

12 

13 

15 

17 

21 

S4 

25 

26 

11 

1? 

25 

1 
o 


is. 
14 


m.  s. 

6  49.29 
49.43 
49.37 
49.19 
49.31 
49.00 
49.90 
49.09 
49.94 
49  Jl 
49.9 
49.01 
49.41 
49.27 
(4S.88) 
49.16 


BooTif,  4763. 


II 
13 
17 
21 
24 
25 

1 


14  19  21.18 
SI  .51 
21.75 
81.70 
81.80 

(21J« 

81.76 

(a.04) 


■ 


BooTU,  4797. 


11 
13 
17 
21 
24 
26 


14  29 


3.fl 
3.66 
3.61 

s.n 
3.n 

3.0 


7  Booth,  4813. 


17 
21 
24 
25 
26 
1 


14  S6 


2.05 
IJI 
9.B 
1.96 
9.01 

9.a 


Booth,  4816. 


11 
13 


14  37  19JI 
19ii 


Booth,  4835. 
14 


11 
17 
21 
24 
25 
26 


30  J4 
30.41 
30.41 
30.51 
30.51 
30.46 


r  Booth. 


2 

14 

3 

10 

15 

17 

19 

20 

24 

4 

7 

8 

9 

11 

13 

13 


14  38  96.11  I 
96.17  ' 
96.ff  ! 

(*■«! 
86il 

96.r 

96  Jl 
96.13 
96ili 
96.6lj 

96  Jl^ 

96.U 

96.11 

96.61 1 
96Ji 


^^^m»^m^*^ 


NATIONAL    OBSEEVATORY — WASHINGTON* 


Boons,  (Continued.) 


15 

21 
23 
24 
25 
26 
1 
5 
17 


h.  m.      8. 

14  38  (25.90; 
26.11 
26.09 
26.16 
26.05 
26.09 
26.07 
26.14 
26.03 


July 


RUMKBR,    5110. 

h.  m.    8. 
6     .     .        15  22  56.78 


a'  LlBRJE. 


16 

19 

4 

7 

8 

9 

11 

13 

15 

24 

25 

26 

1 

5 

17 


14  42  35.14 
35.27 
35.13 
35.14 
35.07 
35.21 
35.19 
35.23 
35.26 
35.20 
35.34 
35.20 
35.22 
35.14 
35.45 


p  Urbje  Mikoris. 


2 

14 

3 

16 

19 

4 

7 

9 

15 

23 

1 


14  51 


11.68 
11.89 
11.63 
12.30 
12.11 
11.67 
11.99 
11.86 
11.73 
11.60 
11.81 


6  LiBRje,  4939. 


24 


14  52  57.66 


RmiKBR,  4950. 
6     .     .         15    0  42.45 


^1    LlBR^. 


2 

26 

7 

16 

17 

4 

7 

9 

13 

14 

15 

23 

25 

26 

1 

3 

6 

17 


15    8 


56.34 
56.27 
56.34 
56.55 
56.43 
56.35 
56.16 
56.41 
56.29 
56.45 
56.44 
56.31 
56.27 
56.46 
56.36 
56.38 
56.41 
56.35 


RUMKER,  5048. 
6     .     .         15  15  19.48 


RUMKER,   5070. 

6     .     .         15  18  41.43 


l^k^^^^^«^ 


«   CORONJE    BOREALIS. 


April 
May 


June 


July 


2 
7 

16 

19 

4 

7 

9 

13 

14 

15 

23 

25 

26 

30 

1 

3 


15  28  20.17 
20.04 

(20.50) 
20.21 
20.23 
20.37 
20.10 

(19.94) 
20.12 
20.25 
20.14 
20.07 
20.08 
20.38 
20.33 
20.25 
20.20 


a  Serfentis. 


May 


June 


July 


4 
7 

16 

7 

8 

12 

15 

23 

25 

30 

1 

3 

6 

15 


15  36  52.95 
52.87 
53.07 
52.70 
52.79 
53.07 
52.85 
53.04 
52.97 
52.77 
52.83 
52.84 
52.86 
53.08 


July 


0  Serfentis,  5216. 
19     .     .        15  39  15.81 


6  CoRONiE   BOREALIS,  5244. 

July  19     .     .         15  43  18.27 


June 


^  Librae,  5257. 
25     .     .         15  45  17.38 


CORONJC   BOREAUS,  5310. 

h.  m.   8. 
July  19     .     .        15  53.25.37 


fi^   SCORPII. 


May 

4 

15  56  43.32 

7 

43.28 

16 

43.16 

June 

7 

43.26 

8 

43.31 

9 

43.33 

12 

43.16 

23 

43.40 

30 

43.12 

July 

1 

43.33 

19 

43.29 

Serfenti 

8,  5359. 

July 

19 

• 

16 

0  27.93 

r  CORONJE  BOREALIS,  5385 

July  19     .     .         16    3  29.24 


6  OPHIUCHI. 


April 
Mby 


June 


July 


2 
4 

7 

16 

19 

7 

8 

9 

12 

15 

23 

30 

1 

7 

17 
19 
28 


16  6  29.36 
29.15 
29.16 
29.12 
29.35 
29.47 
29.30 
29.32 
29.21 
29.45 
29.27 
29.32 
29.45 
29.38 
29.27 
29.24 
29.04 


July 


Hercuus,  5460. 
7     .     .        16    14  46.99 


^  Ursje  Minoris. 


April 

2     .     , 

15  49  31.07 

May 

16     .     . 

32.05 

19     .     . 

33.22 

June 

7     .     . 

.•^1.42 

9     .     , 

31.36 

15     .     , 

31.68 

23     .     , 

32.29 

July 

1     . 

32. U4 

6     . 

31.80 

7     .      . 

31.85 

15     . 

31.39 

17     .     . 

31 .06 

X  Corona  Borealis,  5295 
July  19     .     .         15    50  20.23 


«  Scorpii. 


April 

.ay 


Api 

Ma 


June 
July 


August 


2 
5 

7 

16 

18 

19 

7 

23 

3 

6 

7 

10 

15 

17 

23 

27 

28 

5 


16  20  13.19 
12.95 
13.03 
12.93 
12.91 
12.93 
(12.73) 
12.92 
13.07 
13.00 
13.07 
13.21 
13.01 
13.14 
13.09 
13.02 
12.94 
13.03 


9  Draconis. 


June 


9 
15 


16  21  58.29 
.16 


A  Scorpii,  5303. 
June  25     .     .         15  51  28.19 


July 


May 


July 


July 


May 


Aug, 


July 


Aug. 


July 


May 


[  355  ] 


aHBRcuLit,  5552. 

h.  m.   8. 
17     .     .        16  29  15.98 


Opriuchi,  5567. 

18     .     .        16  31  44.03 


CHbrculii,  5604. 

July  3     .     .        16  35  37.84 

8     .     »  37.69 


9  Herculis,  5617. 
38    .     .        16  37  45.39 


Opbiuchi,  5627. 
3     .     .        16  39  36.11 


Weisie  XVI,  780. 

18     .     .        16  40  37.02 


Dec— 50  51'. 
2     .     .        16  43  23.40 


Herculis,  5653. 

July         10     .     .        16  43  25.17 
15    •     .  35.36 


Herculis,  5666. 

34    .     .        16  44  47.60 


Opbiuchi,  5688, 
3    .     .        16  46  34.77 


Herculis,  5693. 

38     .     .        16  47  16. 


Opbiuchi,  5700. 

18     .     .        16  48  15. 


K  QpuiucHi,  5708. 

July  8     .     .        16  50  33.90 

31     .     .  34.07 


Weisse  XVI,  1033. 
August     11     .     .         16  54  31.17 


€  Hercdlis,  5731. 


July 


27  . 

28  . 


16  54  33.03 
33.00 


July 


Hercuus,  5747. 

24     .     .        16  56    3.95 


€  UrSjE  MlNORIS. 


July 


Herculis,  5546. 
28     .     .         16  28  27.36 


!  June 
July 


25  .  . 

8  .  . 

10  .  . 

38  .  . 


17  0  31.00 
30.96 
31.03 
31.06 


I   '•"  I 


.11  1     \  N 


liU.lil     \Srt.NSlONH,    1850.0— WEST   THANSIT    llfrSTRUMEW. 


,,  i  U  iiiii  nil    '11'  I 

ll    II 


»mI 


•  I 

>l 

il 


\l      I 


II.  (il 
lli.'.i 
Ut.tii 


r 


r..i/        y/    .    .       17    a  43.11 


r 


Wri.-r  XVII.  HM, 
Aii'Miai      II      .      .         IT     fi  21.73 


May  7 

1« 

Jul/  ] 

7 
8 
10 
23 
24 
27 
28 
31 

August      3 


a  Hkrm'I.is. 
.     .         17 


43.48 

4H.3(; 

48.44 
4b. 45 
4.S.r.G 
48.53 
48.34 
48.49 
48.5!) 
48.43 
48.65 


July 


Hkrcltis,  5842. 

■ 

7     .     .         17  II  47.32 


i&  Opiiiuciii,  5851. 
July         24     .     .         17  12  47.69 


Herculis,  5863. 
July         10     .     .         17  15 


2.93 


p  Herculis,  5886. 
July  7     .     .         17  18  30.63 


A  Hercclis,  5922. 
August      2     .     .         17  24  40.82 


a  Opi 


May 

18 

July 

1 

5 

8 

10 

17 

21 

24 

28 

31 

August 

2 

3 

8 

11 

lUCill. 


17  27 


58.31 
5S.1G 
58.39 
58.32 
58.37 

58.28 
58.56 
.'is.  34 
58.30 
58 .  19 
58.47 
58.09 
58.10 


o  Serpbn'tis,  5976. 
August      2     .     .         17  32  59.05 


t  Herculis,  5990. 
July         21     .     .         17  35  13.93 


.liil\ 
.\ir'ii."^r 


ti  PfiiiiK-iii,  5996. 

ll.  in.  s. 

M     .     .         17  36  3.79    (  July  31 

31      .    ..  3.91     J  Au-iwt       3 


H 


3.78 


y  OpHiuciii,  6020. 


.Tnly 

Au:r. 


21 
3 

8 
II 


17  40  22.28 


fi  IltRcrLis,  0021. 
July  10     .     .         17  40  .15.14 


1 1  Kill  IMS,   6(ll»8. 

August       3     .      .         17  48  25.14 
8     .      .  24.94 


July 


r  Oi'iiirciii,  G087. 

.      .         17  .W  46.44 


27 


y  Dhacokis. 


Jnly 


Auj;:ust 
Sept. 


1 

3 

8 

10 

31 

3 

11 

13 


17  53  7..S4 
7.96 
7.44 
7.26 
7. 69 
7.34 
7.10 
7.29 


fi  Sagittarii. 


July 


10 
15 
31 

Ati:;u8t  11 
26 
31 

Soplenibcr  3 

6 

13 

15 


18   4 


ij  Serpestis,  6229. 
August       5     .      .         18  13  32.72 


«  Ltr-k,  6235. 
Auirust     11     .     .         18  14  :}6.03 


A  Urs^k  MiN'dnii. 


July  14 

August     26 

31 

Sqiloinbor  3 

6 

13 

15 


18  20  43.62 
43.72 
43.64 
43.55 
43.71 
43.65 
41.81 


July 


a  IjTRA. 
3     .      .         18  31  51.40 


8 
10 
14 
15 

28 


51.55 
51.58 
51.50 
51.37 
51.55 


(47.26) 
47.51 
47.60 

(47.23) 
47.. ''>8 
47.50 
47.42 
47.59 
47  .,03 
47.53 


July 


Septeni!>cr  4 
13 
15 
16 
27 


a  Ltr.«,   (Coniiinied.) 

h.  ni.  s. 
13  31  51.42 
51.40 
(51.02) 
51 .53 
51.34 
51.56 
51 .57 
5 1 .  5ri 
51.46 
51.47 


11 
21 
25 


li  Ltr.c 


July 


Au;;u.sl 


3 
10 
15 
17 
23 
24 
28 

3 

11 

25 

26 

31 

Se[itcnil)er  1 
o 

Art 

3 
4 
6 
10 
13 
15 
16 
27 


18  44  32.07 
.TJ.51 
:«.55 
;ii.36 
'A'J.'AH 
(32.72) 
;J2.53 

32.41 
.32.43 
.32 .  56 
.32.47 
32.48 
.32.64 
32.62 
32.45 

32.46 
.32.51 
32.65 
32.50 
32.50 
32.32 


€  Aqi'il-k,  6487. 


August 


18  52  48.79 


^  A«iciL.c. 


June 
July 


Aujjust 


11 
3 

10 
15 
16 
23 
24 

8 
11 
14 
18 
19 
21 
25 
26 
S'ejUeniber  1 

3 
4 
6 
13 
15 
16 
27 


18  58 


30.98 

to.  9  4 

U).83 

m.76 

U).SS 

30.98 

11.04 

10.99 

10.95 

m.76 

10.97 

11.02 

30.96 

10.JS6 

30.94 

10.^7 

1(».^9 

10.^8 

10.91 

30.94 

30.92 

10.  H8 

.10.84 

30.91 

30.^9 


A  Aquila. 


Aujjust 


3 
10 
15 
16 
17 
23 
28 

8 
10 


19  r 


55.99 
56 .  10 
56.09 
56.02 
56.02 
56.00 
55.93 
55.95 
.'>6.0] 


^^^%^%^*^%^\^^>^ 


A  AauiLA,  (Continued.) 

ll.  ID.     9. 


Aui^ust     1 1 

13 

14 

18 

19 

21 

25 

26 

September  1 

2 

3 

4 

6 

10 

13 

]5 

16 


Ortober 


27 


19  17 


55 
56 
55 
56 
56 
56 
55 
56 
56 
5o 
56 
55 
56 
56 
55 
56 
56 
56 
55 
56 


.86 
.U4 
.»8 
.00 
.16 
.13 
.97 
.\rl 
.11 
.98 
.10 
.97 
.07 
.U5 
.99 
.13 
.13 
.06 
.99 
.16 


fi  Aqch-jc,  6701. 


July         21 

Sopiember  ] 

3 


19  26  45.63 
45.54 
45.63 


July 


kAquilje,  6713. 
3     .     .         19  28  49.06 


July 


(T  A<iuiL2»  6739. 
*>1 


August     18 
19 


19  31  47.35 
47 .35 
47.43 


K  Aquilje,  6749. 


July 


21 


19  35  30.59 


y  Aq[CiLX. 


July  3 

10 
15 
16 
17 
21 
23 
24 
28 
31 

Au:;ust  2 
3 
8 
10 
]] 
13 
14 
18 
19 
21 
25 
26 

Sei)teniber  1 
3 
6 
10 
13 
15 
22 
27 

October  3 
11 
15 
18 

No7ember5 


19  39 


7.57 
7.53 
7.63 
7.63 
7.47 
7.66 
7.51 
7^ 
7.53 
7.73 
7.73 
1 .54 
7.65 
7.61" 
(7.33) 
7.75 
7.53 
7.63 
7.75 
7.G2 
(7.37) 
7.60 
7.ff 
7.9 
7.5i 
7.6S 
7.58 
7.tt 

7.er 

IM 
IS 

7.61 

7.« 
7.64 

7.0 


^^..^^^ 


^m 
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a  Aquilje. 


r 


:ii8t 


10 
15 
Iti 
17 
21 
23 
24 
31 

10 

11 

13 
14 

Id 

19 
21 
26 

lember    1 

2 

3 

6 

10 

13 

15 

20 

27 

>lier  3 
11 
15 
IG 
Id 

rember  5 


h.   m,  8. 

19  43  27.63 
27.  bO 
27.76 
27.76 
27.79 
27.75 
27.92 
27.^7 
27.69 
27.94 
27.76 
27.72 
27.^0 
27.  S8 
27.76 
27.  b3 
27.63 
27.  b9 
27.  bO 
27.62 
27.JS2 
27.73 
27.79 
27.75 
27.61 
27.71 
27.93 
27.76 
27.91 
27. hi 
27.78 
27.79 
27.91 


Ctgni,  6813. 


e 
r 


11 
3 


19  45  15.10 
15.32 


^m^^^f^^^^^^^^^^^i 


§  Aquilje. 


^t 


15 

16 
17 
24 
28 
8 
10 
11 
13 
14 
18 
19 
21 
25 
26 
tember  1 
3 
6 
10 
13 
15 
20 

)ber  4 
9 
11 
15 
16 
1« 
2'.» 

rember   5 


19  47  56.69 
56.61 
56.71 
56.68 
56.65 
56.72 
56.65 
56.63 
56.80 
56.66 
56.64 
56.70 
56.64 
56.60 
56.57 
r;6.68 
56.63 
56.60 
56.55 
56.46 
56.79 
56.70 
56.56 
56.67 
56.62 
56.i?0 
'  56.61 
56.65 
56.72 
56.61 
56.63 


WEiasn  XIX,  1259. 
>ber       3     .     .         19  49  59.89 


Ctgni,  6849. 


t 

f 


n 

3 


19  50  30.12 
30.20 


July 


H  Ctgni,  G850. 

h.   m.   8. 
21     .     .         19  50  40.78 


June 


Ctgni,  €857. 
11     .     .         19  52    1.29 


Wkisse  XIX,  1319. 


October        3  . 

4  . 

0  . 

15  . 

18  . 


19  52  41.44 

41.48 
41.43 
41.32 
41.35 


Ctgni,  6875. 


June 
July 


11     .     . 

3     .     . 

21     .     . 


19  54  25.03 
25.05 
25.08 


Dtc.-f360  39'. 
June  21     .     .         19  55  53.69 


fl  Sagitt.e,  6901. 


July 


21     . 
23     . 


19  58  30.31 
30.37 


July 


^  Aquilje,  6934. 
21     .     .        20    3  33.76 


July 


p  Aquilje,  6952. 
21     .     .        20    7  20.09 


a?  Capricorn!. 


July 


August 


15 

17 

21 

24 

28 

29 

3 

11 

13 

18 

19 

25 

26 

September    I 

10 

October         1 

November   3 

5 


Wlisse  XX,  268. 
October      25     .     .         20  11  23.90 


/?  Capricorni,  6995. 
July  27     .     .        20  11  34.42 


Pw  U'rsje  Minoris. 

March        25  .  S.  P.  20  12  61.93 

April            3  .  S.P.  61.83 

4  .S.P.  59.49 

7  .  S.P.  59.14 

11  .S.P.  60.41 


^  Ursjb  Minoris,  (Continued.) 

h.  ni.   s. 
S.P.     20  12  56.69 
62.47 


April 
July 


20  9  43.53 
43.62 
43.58 
(43.39) 
43.53 
43.64 
43.53 
43.46 
43.64 
43.43 
43.51 
43. 4S 
43.59 
43.72 
43.63 
43.61 
(43.78) 
42.70 


August 


13 
15 
17 
23 
11 


62.71 
61.97 
61.68 


July 


C\cNi,  7001. 
21     .     .         20  13  29.95 


Weisse  XX,  387. 


October      27     . 

28     . 


20  15  45.64 
45.07 


y  Ctgni,  7022. 


July 


August 


24     . 

3     . 

19     . 


20  16  50.71 
.72 
.71 

.78 


Weisse  XX,  545. 
November   3     .     .         20  21  56.52 


July 


Ctgni,  7061. 
24     .     .         20  22    0.83 


July 


w»  Ctgni,  7062. 

21     .     .        20  22  27.19 


Ctgni,  7067. 


July  29     . 

August        3     . 


20  23  16.02 
16.09 


e  Delphini,  7088. 


August       12  . 

19  .     . 

September    1  . 

October        1  . 


20  26    2.83 

2.76 
2.68 


^^^^^^^^^^^^^ 


July 


Ctgni,  (7114.) 

24     .     .         20  29  11.48 


Weisse  XX,  767. 
November   5     .     .         20  30    4.65 


Weisse  XX,  779. 
November   5     .      .         20  30  26.40 


^  Delphini,  7121. 


August       13     . 


20  30  30.73 


a  Delphini,  7149. 
July  29     .     .        20  32  40.21 


a  Ctgni. 


July 


28  , 

29  . 


20  36  19.14 
19.09 


a  CvGNi,  (Continued  ) 

h.    m.   8. 
3     .     .        20  36  19.26 

19.18 

18.97 

19.05 

(18.7C 

(19.31 

19.11 

19.01 

18.99 

(19.36 

19.18 

19.12 

19.20 

18.93 

18. 9^ 


August 

12 
13 

18 
25 

September  1 
22 

October  1 
4 
20 
25 
26 
27 
29 

November   3 


Weisse  XX,  1023. 
September  21     .     .        20  40    0.14 


/i  Aqcarii,  7239. 


July 


27 
29 


August      12     . 

13     . 
September    1 

^\ 


20  44  33.27 
33.44 
33.33 
33.42 
33.44 
33.47 


Ctgni,  7253. 


July 
August 


24 
3 


20  47  56.53 
56.44 


Vulpeculje,  7256. 


July  29     .     . 

August      18     . 


20  48  10.08 
10.  IS 


Aquarii,  7261. 
November  3     .     .        20  48  47.34 


VlTLPECULJE,  7275. 

August       13     .     .        20  51  34. OS 


July 


V  Ctgni,  7277. 

29     .     .        20  51  34.88 


AquARii,  7309. 


August       12 


20  56    8.20 


61*  CVGNI, 


Julv 


August 


15 

17 

24 

3 

11 

12 

13 

19 

25 

September    1 

10 

21 

October         1 

4 

9 

20 

25 

26 


21  0  10.45 
10.55 
10.61 
10.42 
10.34 
10.46 
10.44 
10.44 
10.56 
10.53 
10.48 
10.61 
10.58 
10.51 
10.41 
10.47 
10.59 
10.56 


37 


S5i?.' 


TEANSIT  INSTBUMCNT. 


I     ■ 


V- 


I.     n.    f. 
••   r^  5»  C 


^^^^^^■^^^^ 


.  V«.*^*«i 


•  .^. 


*  Sf 


::l  li    9.00 


x»  * 


A^lKIT. 


*    S'.* 


■14 

5 


X  » 


W' 


'^«  %*»*»-*^" 


.1 

A' 


.WIS 

XI.  IS 

XI.  I« 

Xi.Mtl 

:i.*i.(Hi 
:i:i.io 


iui\ 


nil  Ml  I  Vi'iiMi. 


II  iVfii^f' 


17 
U4 
11 
|U 

Itf 


f 


s 


S/I  14  :w.54 

.VJ.57 
.VJ..W 
.VJ-71 

59.69 
VJ.68 

.vj.cr* 

59.70 


21  23v39.34) 
39.39 
39.43 
39.6t> 
39.30 
39.17 
39.37 
39.54 
39.47 
39.43 
39.  G5 
39.. 50 
39.51 
39.44 
39.47 
39.5ti 
39.56 
39.44 
39.56 
39.59 
39.51 
(39.67) 


P  Cephei. 


Sriiiember  121 
October        ti 


31  26  42.33 
42.37 
42.39 


July 


Pegasi,  7520. 
29     .     .        21  30  44.41 


y  Capricorni,  7525. 
Aii^niMt      25     .      .        21  31  46.16 


r  Pecasi. 


July 


Ali«^UKt 


17 
24 
29 

3 

13 

18 

19 

Sirpifmber    1 

4 
10 
27 
29 
CVJciber  8 
11 
25 
26 
27 
28 
29 
November    2 

4 

5 
17 


21  36  49.13 
48.98 
49.07 
49.13 
48.92 
49.15 
(48.79) 
49.03 
49.08 
48.94 
49.18 
49.10 
49.05 
48.81 
49.06 
49.06 
49.04 
49.13 
48.97 
49.24 
49.12 
49.18 
49.11 


II  Capricorki,  7618. 


A  UgUMt 

November    4 


21  45    6.49 
7.01 


3\ilj 


Pegasi,  7623. 

h.    m.   8. 
17     .     .        21  45  48.23 


Pegasi,  7641. 
November    4     .     .        21  49  37.65 


Aquarii,  7670. 
November   4     .     .        21  55  22.99 


AauARii,  7685. 
September   4     .     .        21  57     4.32 


a  Aquarii. 


July 


17 
24 
29 

August  3 
30 

September  4 
27 

October        8 


21  58  4.55 
4.37 
4.59 
4.56 
4.54 
4.46 
4.66 
4.66 


July 

August 

October 


AauARn,  7740. 

h.   m.  I 
29     .     .        22    4]( 


5 
15 
Id 
21 


1( 
11 

r 
i( 


AacARii,  7747. 

July  16     .     .        22    5  3^ 

September   4     .     .  3^ 


Weissb  XXII,  103. 

August       II     .     .        23    5  5- 
18     .     .  & 


July 


Dec— 120  5'. 
16     .     .        22    8  4 


I  Aquarii,  7691. 
September  21     .      .        21  58  19.75 


a  Gruis. 
September  16     .     .        3158  45.30 


Weisse  XXI,  1398. 

August       12     .     .        22    0  32.37 
September    1     .     .  32.19 


Dec— 13045'  (?) 
October      11     .     .        22    0  46.32 


WEI88E  XXH,  28. 
October      11     .     .        22    2  13.45 


Aquarii,  7722. 


July 


August 


16 

24 

29 

3 

5 

8 

11 

12 

13 

18 

19 

25 

26 

30 

September    1 

3 

4 

10 
8 
15 
18 
21 


October 


•>> 


2  36.10 
35.89 
35.98 
36.15 
35.97 
36.17 
35.96 
36.15 
36.03 
35.98 
35.73 
35.77 
35.98 
35.88 
35.96 
36.17 
36.02 
35.95 
36.11 
35.97 
36.23 
35.95 


Dec— 120  49'  (?) 
October      11     .     .        22    4  11.47 


•&  Aquarii,  7773. 

August       26     .     .        32    8  £ 
September  21     .     •  I 


Pegasi,  7788. 
October      27     .     .        33  12  2 


ir  Aquarii,  7814. 

August        5  .  .        33  17 

8  .  . 

13  .  . 

October      37  .  • 


C  Aquarii,  7833. 
November  15     .     •        33  21 


11  Aquarii,  7868. 
November  15     .      .         23  27  ^ 


^  Pegasi. 


August 


5 
8 
12 
13 
19 
26 
30 

September    1 

4 

10 

14 

October  9 
16 
20 
21 
27 
29 

November  15 
16 
17 
20 


33  33 


A  Aquarii,  797 D. 

August      25     .     .        22  44  ^ 

36     .     .  ^ 

November  16     .     .  k 
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a  PiaCIB  AU8TRALI8. 


ttober  18 
21 
27 
29 

iTember  15 
17 
30 


h.  m.   8. 

22  49  21 .20 
20.89 
20.94 
21.12 
20.98 
21.18 
20.88 


a  Pkgasi. 


igast  12 
30 

3(«mber  1 
16 

lober  16 
20 


22  57  17.58 
17.50 
17.31 
17.36 
17.35 
17.43 


a  Pegasi,  (Continued.) 

h.  m.  8. 
October      21     .     .        22  57  17.45 


^^^^^^^^^^^^ 


27 
29 
November  1 1 
15 
16 
18 
30 


17.38 
17.48 
17.38 
17.40 
17.47 
17.47 
17.53 


V'*  Aquarii,  8095. 
Noirember30     .     .        23    8    1.57 


7  PisciuM,  8105. 
November  17     .     .        23    9  23.59 


9  PSGASI,  8160. 

h.  m. 


November  30 


23  17 


8. 

53.89 


K  PuciuM,  8169. 
November  15     .     .        23  19 


14.45 


i  PlSCIUM. 

September  14  .  .        23  32  14.13 

22  .  .  14.14 

October        9  .  .  14.29 

16  .  .  14.24 

20  .  .  14.12 

25  .  .  14.65 

29  .  .  14.27 

November  3  .  «  14.20 

11  .  •  14.14 

15  .  .  14.16 

29  .  .  14.16 


^^%^^^^ 


y  CsPHEi. 


January 
October 


6 
21 


h.  m.    8. 
S3  33  13.8( 
14.32 


X  P18CIUM,  8243. 


August      26     .     • 
November  17     •     • 


23  34  33.7] 
23.6C 


PisciuM,  8303. 
November 30     .     •        23  45  23. 6S 


M  P18CIUM,  8331. 


November  17 
30 


23  51  36.74 
36.5e 


«^ 


^^^^ta^^^^tf^^^ 


^^^^^^v 
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MEAN    DECLINATIONS,    1850.0 — MURAL    CIRCLE. 


Sept. 

Oct. 

Nov. 


a  Andromeo.c,  M..  0/i.  0/n.  38,s. 

6     .     .        +  28  15  42.80 

44.78 
42.39 
42.73 
43.09 
43.17 
41.50 

ied  for  errors  of  division. 


21 
3 
5 
H 
17 
29 


— 0".18app 


y  Peoahi,  jH.  OA.  5m.  31*. 


Sept.    23 

Oct.        4 

9 

20 

Nov.    11 


+  14  20  57.83 

(60.70) 
57.99 
58.78 
58.93 


a  Cassiopkix,  711.  OA.  32/m.  Is. 


Sept.  6 
28 

Oct.       9 

20 

21 
«( 

07 

•> 

5 
11 
14 
17 
29 


Nov. 


-f-  55  42  50.08 
49.48 
49.11 
50.89 
(ref)  50.32 

50.03 
49.78 
49.44 
48.59 
48.  G7 
49.81 
49.17 
49.87 


/?  Ceti,  ^R.  OA.  36m.  3s. 


Sept.    28 
Oct.     26 


—  18  48  37.73 
39.35 


Wei88£  I.  40,  ^.  Ih.  3m.  36s. 


Jan.      6 
11 


—    2    47    8.22 
6.99 


5, 


Jan. 

14, 

March  5, 

6, 

April  11, 

Mny 

Aug. 
Sept. 
Oct. 

Nov. 


Polaris,  M.. 

hh. 

1.2  . 
1  *> 

1.2  . 

1.2  . 

1.2  . 

5,  1.2  . 
16,     1.2  . 

26,  1.2  . 

6,  1.4  . 
21,     1.4  . 

27,  1.4  . 
3,     1.0  . 

11,     1.4  . 


Ih.  5m.  Is. 

+  88  30  35.67 
35.70 
35.40 
36.32 
35.02 
34.24 
35.20 
33.58 
34.28 
35.11 
33.51 
33.98 
33.99 


+0".04  applied  for  errors  of  division. 


Feb. 

March 

April 


May 

Oct. 

Nov. 


5, 

5, 

2, 

7, 

20, 

20, 

25, 

15, 

5, 


Polaris,  (S.  P.) 
kh. 


1.2  .  -t-  88  30  35.67 

1.2  .  35.96 

1.2  .  36.56 

1.2  .  35.31 

1.2  .  35.18 

1.2  .  34.94 

1.2  .  35.52 

1.2  .  36.04 

1.4  .  35.29 


Weisse  I.  72,  JR.  Ih.  5m.  42s. 


Jan. 


11 


—    2  39  20.64 
20.77 


Weisse  1.  225,  M.  Ih.  14m.  10s. 

O      '       " 

Jan.       6     .     .         —    2    47  3.71 
11     .     .  3.25 


1^'  Ceti,  M.  U.  16»n.  31s. 

Jun.     12  .  .  —    8  57  3rt.88 

Oct.       9  .  .  32.39 

26  .  .  31.27 

Dec.    29  .  .  32.09 


Weisse  I.  564,  M.  Ih.  32m.  Is. 

Jan.       6     .     .        —    3  16  52.79 
11     .      .  50.59 


Weisse  I.  594,  JR.  Ih.  33m.  10s. 

Jan.       6     .     .        —    3  22  53.92 
11     .     .  52.58 


Weisse  I.  715,  JR.  Ih.  39m.  27s. 

Jan.       6     .     .        —    3  51  58.65 
11     .     .  56.68 


Weisse  I.  727,  JR.  Ih.  40m.  3s. 
Jan.    14     .     .        —    3  59  36.73 


Weisse  I.  813,  JR.  Ih.  45m.  lis. 
Jan.     11     .     .        —    3  51  37.16 


Arietis,  609,  JR.  Ih.  51m.  24s. 
Nov.    11     .     .       +  11  33  54.24 


Weisse  I.  942,  JR.  Ih.  52m.  40s. 
Jan.     14     .     .        —    4    5  50.02 


a  Arietis,  JR.  Ih.  58m.  43s. 


Jan. 

Oct. 
Nov. 


Dec. 


5 

12 

4 

2 

5 

11 

14 

24 


+  22  45  2.05 
1.96 
(4.63) 
1.76 
3.25 
2.22 
3.19 
1.99 


Weisse  1.  1069,  JR.  Ih.  59m.  30s. 
Jan. 


11 
22 


—     4  56    2.19 
1.93 


Arietis,  683,  JR.  2h.  4m.  53. 
Oct.     21     .     .        H-  14  34  26.22 


Weisse  II.  120,  JR.  2h.  8m.  23s. 


Jan.  11 
14 
22 


—  4  47  35.25 
35.40 
34.22 


Weisse  II.  159,  JR.  2A.  10m.  43s. 


Jan. 


11 
14 
22 


—  4  47  38.54 
39.32 
38.27 


Weisse  II.  214,  JR.  2A.  14m.  5s. 

o     '       '• 


Oct.     21 


+  12  29  38.33 


Weisse  II.  288,  JR.  2&.  17m.  36s. 
Jan.     14     .     .        —    5  25  40.78 


Weisse  II.  379,  JR.  2A.  22m.  38s. 
Nov.    11     .     .        -H  12  45  50.44 


Weisse  II.  443,  JR.  2A.  26m.  39s. 


Jan.  11 
14 
22 


—  6  17  48.82 
49.50 
49.57 


Weisse  II.  475,  JR.  2h.  28m.  5s. 


Jan.     11 
22 


—    6  19  43.97 

44.83 


Arietis,  798,  JR.  2A.  28m.  27s. 


Oct.     21 
Nov.    11 


+  11  47  40.14 
40.90 


Weiise  II.  566,  JR.  2h.  32m.  39s. 
Jan.    22     .     .        —    6  19  37.84 


y  Ceti,  JR.  2/*.  35m.  32s. 


Jan.  5 
12 

Oct.       4 

Nov.  14 
17 

Dec.  21 
24 
29 


4-    2  36 


4.36 
4.68 
4.73 
4.99 
2.55 
2.92 
3.02 
2.74 


Weisse  II.  789,  JR.  2A.  45m.  42s: 

Oct.     21     .     . 
Nov.    11     .     . 


H-  13  36  11.43 
12.14 


a  Ceti,  M,.  2A.  54m.  26s. 


Jan. 
Nov. 

Dec. 


12 
17 
29 
21 
24 
29 


-f  3  29  (55.58) 
52.48 
53.06 
53.21 
52.28 
52.32 


a  Persei,  jr.  3h.  13m.  38s. 


Jan.  12 
Feb.  6 
Nov.  5 
29 
8 
21 
24 
29 


Dec. 


+  49  19  20.02 
20.74 
21.56 
21.50 
21.06 
20.56 
21.93 
22.16 


Weisse  III.  456,  JEL  3h.  25m.  8t. 


Jan.     14 
Feb.      6 


—96  19.11 
19.12 


ANOimious,  JR.  3&.  28m.  49s. 
Feb.      6     .     .        —    9    7  48.97 


Tauri,  1164,  JR.  34.  38iii.  26s. 

o     f       ft 


Jan. 


+  23  38  52.15 


ij  Tauri,  JR.  3h.  38m.  34s. 


Jan. 

Nov. 


Dec. 


5 
12 

5 
17 
29 

3 

8 
18 
21 
29 


+  23  38  13.79 
14.36 
12.53 
12.43 
1S.S6 
13.59 
12.07 
14.06 
lliM 
12.95 


Weisse  III.  746,  JR.  3k.  38«.  43i. 
Jan.     14     .     .        —    9  28  48.51 


Weisse  III.  924,  JR.  34.  47m.  SSi. 
Jan.     11     .     .       —    9  57  56.00 


/  Eridani,  jr.  34.  SUu  2i. 


Jan.     12 

Dec.      8 

21 

29 


—  13  56  17.59 
19.81 
19.56 
19.99 


Wehsb  IV.  114,  H.  44.  6m.  22k 

Jan.     11     .     .        —  10  46  17.U 


Erioavi,  1303,  JEU  44.  7t».  16i. 


Jan. 


11 
14 


—  10  37  54.44 
56.08 


Akontmous,  jr.  44. 19ii».  53i. 
Dec.    18     .     .       +  14  44  59.81 


Tacri,  1395,  JR.  44.  22w.  37t 
Dec.    18    .     .       +  14  46  38.15 


a  Tauri,  JR.  44.  27iii.  ]9t. 


Nov.   11 
Dec.     3 


+  16  19  (10.19) 
11.11 
11.96 


WiBfliB  lY.  733,  JR.  44.  39to.  96b 

Dec.      3     .     .       +  14    9   3.31 
22     .     .  3JS 


WiBsiB  IV.  794.  JL  44.  36m.  151. 
Dec.     3    .     .       +  14  90  96.99 


WiBiiB  IV.  824,  iR.  44.  38m.  51. 

Dec.      3     .     .       +  14  15 19.19 
22    .     .  19.06 


E&iDAin,  1545,  JR.  44.  59m.  58k 
Feb.    33    .     .       —  19  45  49.44 


^^^^t^»0l*^^ 
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a  AuRiGJE,  JR,.  5h,  5m.  379. 

o     '      " 

.    23  .  .  +  45  50  22.52 

^    17  .  .  20.56 

.      8  .  .  19.80 

91  .  .  20.09 


p  Orionis,  M,.  5h.  7ni.  205. 
5     .     .       —    8  22  44.05 

/}  Tauri,  JR,.  5h.  IGfH.  49s. 
5     .     .       -f  28  28  30.98 

«  o       •        ■ 


:iii.u 


EI8SE  V.  449,  iR.  5h,  ]8tii.  44s. 

.     23     .     .       —  13  15  57.97 
rch  6     .     .  59.01 


E1S8C  V.  G03,  M.  5/i.  24m.  20s. 

5     .     .        —    0  23  59.76 
rch  10     .     .  59.53 


6  Orionis,  JR,  5h.  24m.  21s. 

.       5  .  .  —     0  24  52.93 

rehIO  .  .  52.36 

V.    n  .  .  53.27 

;.    22  .  .  51.46 


e  Orionis,  JR.  5h,  28m.  36s. 

..    12     .     .        —    1  18    5.62 
rch24     .     .  7.15 


I  CoLUMBiE,  JR,,  5h.  34m.  13s. 
rchlO     .     .        —  34    9  25.70 


K  Orionis,  JR.  5/».  40m.  39s. 


6  . 

>.    12  . 

rch  6  . 

10  . 

24  . 


—  9  43  37.64 
35.68 
37.05 
36.52 
37.16 


a  Orionis,  Ai.  5h.  47m.  3s. 

.     22     .     .        -f     7  22  28.41 
2d     .     .  )i'i,'s2 


iLfORis,  1901,  JR.  3k.  49m.  34s. 

.     12     .      .        —   14  11  54.45 

ch    6     .      .  56.43 

24     .      .  56.59 


:issE  V.  1372,  .11.  5^.  53m.  22s. 

12     .     .        —  14  11   13.68 
ch  G     .      .  15. bl 


£issB  V.  1479,  JR  5k.  57m.  30s. 

ch  6     .     .        —   J4     1  .58.63 
10     .     .  55<.37 


WcissK  V.  1500,  JR.  5A.  58m.  Os. 

o      '     " 

Feb.     12     .     .        —  14    6  49.59 

iMarch  6     .     .  49.64 

10     .     .  50.78 


fi  Gemikorum,  jr.  6h.  13m.  53s. 

Mnrch  8     .      .        +  22  35    7.93 
Dec.     28     .     .  6.77 


51  (llev.)  Cepiiei,  JR.  Gk.  28m.  33s. 
hh. 


March  8,  1.0  . 

10,  1.2  . 

18,  1.2  . 

OJ  1    o 

Dec.     28,  1.0  . 


4-  87  15  22.0S 
22.71 
23.03 
23.05 
20.42 


^^^^^^^^^^^^^^^^^^^^^^^^ 


a  Canis  Minoris,   JR..  Ik.  31m.  27s. 

o      '       " 


Jan. 

Feb. 

Mar. 

April 

Dec. 


6 
1 
6 
3 

28 


4-    5  36  20.70 

21.05 
19.57 
20.39 


/?  Gemikorum,   JR,.  Ih.  36m  8s. 


Feb.  1 
Mar.  8 
24 
April  "3 
Dec.      28 


+28  23  1.61 
2.56 
2.00 
0.34 
2.57 


51  (Hev.)  Ckphei  (S.  P.) 
hh. 
Aug.    19,    1.2    .    +  87  15  21.32 


a  Canms  Majoris,  JR.  6k.  38m.  32.v. 

Off/ 

Jan.        6  •  .  .  —  16  30  48.51 

Mar.       6     .  .  49.89 

8     .  .  48.72 

Dec.     28     .  .  49.73 


e  Canis  Majoris,  JR,,  Sk.  52m.  44s. 

Feb.        1  .  .  —  28  46  14.77 

Mur.      6  .  .  16.73 

8  .  .  16.51 

18  .  .  17.87 

Dec.      28  .  .  18.06 


:mse  V.  1487,  JR.  5A.  57m.  42s. 

rh  C     .     .        —  14    1  .TJ.64 
10     .     .  39.85 


Weisse  VI r,  250,   JR.  7A.  8m.  14s. 

Feb.      12     .     .      —  14  21     6.94 
Mar.       6     .     .  7.60 


Wkisse  VII,  283,  M.  Ik.  9m.  lis. 

Feb.        1     .     .       —  14  14  54.54 
12     .     .  55.07 


15  Argus,    ^11.  8/i    11m.  9s. 


Mar.  25 
April  3 
Dec.      28 


23  52  30.53 
31.12 
28.30 


e  HvDR.f.,    JR.  8k.  38m.  50s. 


Feb.        1 

Mur.     19 

2(» 


M>tJ 


4-  6  57  57.12 
57.00 
58.01 
55.61 


a  UrsjE  Majoris,  S.  P. 

o      '      " 

Sept.       6     .      .       -f  62  33  34. .32 
Nov.     11     .      .  35.99 


t^  Leonis,  jr.  11/#.  Gm.  7s. 

xMar.     31  .  .  -f-  21  20  41.89 

Ai)ril       2  .  .  42.30 

3  .  .  41.43 

20  .  .  41.53 


»J  FIydr.e  et  Chat.  .11.  U/i.  11m.  51 


Mar.     31  . 

Apr.l       2  . 

3  . 

20  . 


13  .W  0.97 
1.86 
1.29 
1.93 


}  Uiis.i:  Majoris,  Al.  IIA.  45m.  55s 


Mar.     31 

April       2 

3 

13 

20 


+  54  31  43.19 
42.8rt 
43.18 
43.32 
42.67 


I  Urs.e  Majoris,  JR.  8/1.  48m.  55i. 

Mar.     19     .     .  +  48  37  34.81 

25     .     .  35.95 

31     .      .  35.71 

April      2     .     .  36.12 


li  Couvi,  A\.  12/i.  26m.  31s. 

April       2     .      .       —  22  33  59.73 
20     .      .  59.77 


a  Htdrje,    ill.  9A.  20m.  13s. 


Mar.  19 
20 
31 

April     20 


•     • 


—80  38.54 
38.68 
37.96 
39 .92 


^  XJrsje  Majoris,   JR.  9/i.  22m.  48s. 


Feb.  1  .  . 
Mar.  20  .  . 
April       2     . 


4-  52  21  28.84 
29.09 
27.11 


Weis8k  VII.  316,    .11.  7/».  10m.  12s. 
Mar.       6     .      .       —  14  35     3.55 


cJ  Gkminorim,   Ai.  7/1.  11m.  Os. 

Jan.        6     .      .       4-  22  15  12.86 
iMar.       8     .      .  14.09 


a'  Gkmin'orum,  A\,.  Ik.  25m.  Os. 

.Tan.        6     .      .  4"  32  12  41.20 

Feb.        1      .      .  41.82 

Mar.       6     .      .  40.50 

April       3     .      .  40.38 


a'  Gkmin'orum,  A\,.  Ik.  25m.  Is. 

Jan.        6     .      .  4-22  12  44.51 

Feb         1      .     .  44.36 

Mar.       6     .      .  4>.44 

8     .      .  41.16 

April       3     .      .  42.22 


t  Lko.n'is, 


Feb. 
Mar 


April 


I 

19 

21) 

25 

31 
.1 

20 


U.  9A.  37m.  20s. 

4-  24  27  44.07 
43.. '•)9 
45.19 
44.46 
44.83 
44.00 
43.tf7 


12  Canum  Ven.\t.,  .'H.  12/1.  49m.  Os 

April      2     .     .       4-  39     7  46.92 
May     20     .      .  46.86 

4-  0".06  applied  for  errors  of  div. 


//  Urs.k  Majoris,  JR.  13A  41m.  37s. 


Mity     20     .     .       4-50    3  49.64 

25     .      .  49.(10 

Oct.         9     .      .  47.59 


7/  B00TI8,   JR.  13A.  47m.  32s. 

May      17     .      .       4-  19     9     7.21 
20     .      .  6.54 


a  IJooTis, 


.Mav      17 

20 

Juno        7 

Ort  9 

11 


.11.  14/i.  8m.  49s. 

4-  19  57  .'i7.ll 
57.10 
56.22 
5U.16 
55.48 


a  Li:oNi.s,   yli.  IDA.    Om.  23s. 


Feb.  1 
Mar.  19 
20 
25 
31 
April  2 
20 


4-  12  41  55.10 
53.15 

.55.09 

55.48 
54.51 
53.34 


a  17rs.e  Majoris,  JR.  lOA.  54m.  26s. 


Mar.     31 

Ai»ril       2 

20 


4-  62  33  35. S9 
34.89 
34.11 


f  UooTis,  .11.  M/i.:i8m.  2Gs 

May      17     .  .       4-  29  42  XI. CA 

'       20     .  .                         34. (»3 

June        7      .  .                         32.99 


LiDR.K,  4894.  ill.  14//.  42m.  24.s. 


Mav      17 
June        7 


—   15  22  10.^4 
11 .55 


a-  LiBu.t,  JR.  14/»   42m.  35?. 


May      17 
Jum*        7 


—  15  '>\  53.15 
54.94 
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P  Ursj£  M1NORI8,  JR..  141).  5l7n.  IC5. 

o     ' 


tt 


May     17     .     .       +  74  46    6.J4 
June       7     .     .  6.05 

Oct.         4     .     .  6.57 


p  Ursje  Minoris,  S.  p. 
Jon.        5     .     .       -f  74.46     6.55 


(3  LiBRjE,   A\..  15A.  8m.  56s. 

May      17     .      .       —  8    49  (30.04) 
June       7     .     .  3*^.40 


y  Dracokis,    JR,.  llh,  53m.  7s. 

o      '        " 

July       6     .     .      +  51  30  29. .<^ 7 
V2     .     .  30.53 

15     .     .  i20.58 


a  CoRONJC  Boa.  A\..  loh.  '28m.  20s. 


June       7 
Oct.         4 




-f  27  13  2(1.61 
20.36 


a  Serpentis,  JR..  15/i.  36/n.  535. 
June       7     .     .       -f-    6  54    4.47 


^URSiB  MiNORis,  JR.  I5h.  40m.  32s. 
June       7     .     .       -f-  78  15  11.01 


C  UrsjE  Minoris,  S.  p. 


Jan.        5 
Dec.       3 


+  78  15  11.73 
10.01 


(3^  ScoRpii,  JR.  15/».  567/1.  435. 
June       7     .     .       —  19  23  25.00 


/3^  ScoRPii,  JR.  13h.  56m.  44s. 
June       7     .     .      —  19  23  13.49 


(5  0P1I1UCHI,  JR.  IGh.  6m.  295. 


. 


June 


—    3  18  14.67 


a  ScoRpii,  JR.  16/t.  20m.  13s. 
June       7     .     .       —  26    5  37.86 


e  VatM  MiKORis,  yli.  17/t.  Im.  31s. 
July        6     .     .       4-  82  16  30.90 


Weisse  XVn,  83,  JR.  17/*.  5m.  25s. 
Aug.     11     .     .       —    9     6    2.29 

a  Herculis,  jR.  11  h.  Im.  48s. 

July        6     .     .       -h  14  33  55.36 
12     .      .  55.04 

15     .      .  54.80 


/Ei'  Sagittarii,   JR,  IQh,  4m.  47s. 
July      15     .     .       —  21    5  33.44 

-|-0."16  applied  for  error  of  divis*n. 


(3  Draconis,  jr.  nh.  21m.  3s. 


July        6 
15 


+  52  24  52.25 
50.95 


a  Opiiiucni,  JR.  llh.  27m.  58s. 


July  6 
12 
15 


•  • 


+  12  40  24.01 
24.08 


d  Urs.f.  Mi.voris,  JR,  18/t.  20m.  44s. 

hh. 
Aug.    11,     1.2     .  +  86  35  48.84 
19,     1.2     .  48.26 


6  UnSiK  M1NORI8,  S.  P. 

hh. 

Jan.       6,     1.2     .  +  86  35  49.66 

Mar.    10,     1.2     .  49.21 

18,     1.2     .  49.62 

24,     1.2     .  48.61 


a  Lyr.£,  jr.,  \8h.  31ui.  51s. 


Jan. 


July 


Aug. 


Nov. 
Dec 


5 

8 

11 

6 

12 

15 

19 
o 

5 
10 
11 
IS 
19 
25 
18 
18 
24 


+  38  38  50.04 
49.89 
50.09 
48.99 
49.18 
49.22 
(46.37) 
48.16 
48.30 
48.23 
49.28 
48.14 
50.22 
49.03 
48.31 
49.01 
48.24 


-|-0''.ll  applied  for  error  ofdivia'n. 


(3  Lyr;E,   Ai.  18h.  44m.  32s. 


July 


Aug. 


15 
19 
10 


+  33  11  28.51 
27.70 
29.12 


Lalande,  35137,  JR.  }8h,  44m.  34s. 
July      19     .     .      +  33  10  47.71 


CAquil.*;,  JR,  18h,  58m.  3 Is. 


July 


ug- 


15 
19 
2 
5 
10 
11 
18 
19 
25 


H-  13  38  39.36 
(37.00) 
38.37 
39.97 
39.48 
39.84 
38.86 
39.22 
39.37 


ri  Lyr-e,  JR,  lOh,  8m.  39s. 


Aujr. 


5 
11 
19 
25 


+  38  53  26.16 
25.79 
25.51 
25.65 
26.39 


4-0".  18  applied  for  errors  ofdivis'n. 


6  Aquila,  jr.  I9h,  17m.  56s. 


o     ' 


ft 


July 


Aug. 


12 
15 
19 
2 
5 
10 
18 
19 


+  2  49  12.17 
11.59 
10.07 
11.18 
12.27 
11.13 
12.80 
12.11 


Weisse  XX,  81,  JR.  SOk.  4«i.  24s. 
Oct.        11     .     .      —  14  14    4.10 


I 


y  AQUIL.E,  JR,.  Idk,  39m.  8s. 


Aug. 


Oct 


o 

10 
11 
18 
19 

18 


4-  10  15  4.t7 
4.73 
4.91 
6.33 
5.85 
4.54 


a  AdiiLf,  JR.  19A.  43m.  28s. 


July 
Aug. 


12 
11 

18 
19 


4-  8  28  34.13 
32.89 
35.29 
33.50 


(3  Aquil^,  JR  19h,  47m.  57s. 


July 

12 

Aug. 

10 

11 

18 

19 

Oct. 

18 

-f-    6 


2  10.33 
9.09 
9.30 
9.41 
8.51 
8.40 


Weisse  XIX,  1259,  Al,  19A.  50m.  0». 
Oct.        1     .     .      —  14  24  33.91 


Weisse  XIX,  1319,  JR,  lOh.  52m.  42s. 
Oct. 


1 

4 

9 

11 

15 

16 


—  14  20  53.57 
51.79 
53.01 
53.79 
53.87 
53.85 


Anonymous,  JR,  lOh,  58m.  41s. 
Oct.        9     .     .      —  14  16  25.60 


Anonymous  JR.  20^.  Om.  4s. 
Oct.        9     .     .      —  14  16  53.41 


Anonymous,  JR,  20h,  2in.  59s. 
Oct.        9     .     .      —  14  17  47.02 


Weisse  XX,  101,  iR.  30ib.  4m.  561. 

Oct.       15     .     .      —  14    7  33.09 
18     ,     .  33.28 


Anonymous,  JR.  20ib.  6m.  26i. 
Oct       15     .     .      —  14    6  28.00 


Weis**k  XX,  145,  iR.  20ik.  6m.  451. 
Oct.      28     .     .      —  13  50    5.13 


Akontmous,  JR,.  20A.  8m.  7i. 
Oct.       16     .     .      —  14    1    4.0J 


Anonymous,  .R.  20A.  8m.  111. 
Oct.      18     .     .      —  14    1  37.46 


a^  Capricorn!,  JR.  20k.  9m.  20i. 

July     12     .     .       —  12  58    S.96 
Aug.     18     .     .  2.58 


a*  Capricorn],  JR.  20&.  9m.  44t. 

July     12     .     .      —  13    0  19.67 

Aug.     10     .     .  21.29 

18     .     .  I9.m 


Weisse,  XX,268,  Jl.20ik.  llm.S4i. 


Oct.      16 
26 


—  13  55  11.87 
6.49 


Weisse,  XX,  284,  .A.  204.  ldn.3fc 


Oct.      26 

28 


—  13  49    7.17 
8.73 


Weisse  XX,  296,  JR.  20&.  13m.  SSk 


Oct.      16 
18 


—  14    7  53.10 
.    50.16 


Anonymous,  JR,  20h.  3m.  6s. 

Oct.       11     .     .       —  14  13  12.76 
15     .     .  14.92 


Anonymous,  JR,  20h,  3m.  45s. 
Oct.       15     .     .      —  14  17  57.72 


Anonymous,  JR,  20h,  4m.  13s. 


Oct. 


15 

18 


—  14    7    5.97 
11.08 


^Ursje  M1NORI8,  JR.  204. 13«.9ii 

kk. 
July     12,     1.0     .4-88  51  37.67 

Aug.     5,     1.5     .  37.50 

11,     1.4     .  38.13 

19,     1.3     .  36.77 

19,    1.3  (ref.)  36.39 

25,    1.5     .  37.60 


X  Vrsm  MiwoRit,  S.  P. 

Feb.      1,     1.4     .  +  88  51  37.76 
Mar.   31,     1.4     .  38.78 


Akontmods,  JR.  20ft.  14m.  19t. 
Oct. 


27 
28 


—  13  43  31.79 
90.69 


Weisse  XX,  359,  JR.  SOA.  14*. 44ft 
Oct.      28     .     .      —  13  41  S0.39 


^^^^^^^>»»^w< 
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kNowTMont,  M^  20/b.  ISfii.  275. 
.      27     .     .      —  13  47  33.67 


U88B  XX,  387,  JR,.  20h.  15m.  455. 


26 
27 


—  13  52  25.36 
27.17 


nssB  XX,  498,  M*  20fc.  20m.  45. 
.      28     .     .      —  13  38  47.29 


[»•■  XX,  499,  JR,  20A.  20m.  55. 
»      28     .     .      —  13  38  40.78 


BBSS  XX,  545,  JR.  20&.  21m.  565. 


V.      2 
3 


—  13  31  28.56 
28.97 


Anoktmous,  ]R,  2lh.  4m.  ]]5. 

o     '        " 

Sept.    27     .     .      —  12  31  34.85 


Anonymous,  M,'  2U.  4m.  I85. 
Sept.    27     .     .      —  12  25  45.74 


C  Ctgni,  jr.  2U.  6m.  335. 


July 
Aug. 

Sept. 

Oct. 


12 

5 

11 

28 

29 

1 

8 


H-  29  36  50.46 
49.61 
51.11 
50.20 
51.94 
50.98 
50.93 


e  Peo^si,  jr.  21^.  36m.  495. 


n 


Aug. 


July      12 

2 

5 

11 

19 

25 

Sept.     27 

28 

Oct.        1 

8 

9 

21 

Nov.     18 

20 


+  9  11  22.28 
22.25 
22.36 
23.06 
22.63 
23.20 
22.76 
22.75 
22.68 
22.48 
23.65 
23.44 
22.38 
22.02 


XU8B  XX,  729,  JR.  20A.  28m.  375. 
)T.      6     .     .      —  13  15    7.82 


a  Ctgni,  JR.  20A.  36m.  195. 


og- 


:t. 


2 

11 
18 
19 
25 
1 


+  44  44  47.71 
47.47 
46.81 
47.53 
46.41 
47.59 


6P  Ctgni,  JIt  2U.  Om.  IO5. 


««• 


2 

18 

19 

25 

1 

9 


+  38  0  52.S6 
51.71 
52.88 
51.64 
52.13 
51.67 


61'  Ctgni,  JR.  21A.  Om.  II5. 


Iff.      2 

^      19 

25 

t.        9 


+  38  0  48.53 
48.23 
47.15 

48.87 


July 
Aug. 


a  Cephki,  JR^  214.  15m.  O5. 

+  61  57 


Sept. 
Oct. 


12 

2 

5 

11 

19 

19 

25 

25 

29 

8 

21 


(ref.) 
(ref.) 


2.78 
3.84 
3.82 
4.36 
6.16 
3.48 
5.10 
4.57 
3.51 
4.53 
5.45 


a  Aquarii,  M.»  21A.  58m.  55. 


/?  Aquarii,  JR.  2U.  23m.  395. 


July 
Sept. 

Oct. 


12 

27 

29 

1 

9 


—  6  13  41.50 
41.89 
41.61 
41.88 
41.77 


P  Cephbi,  jr.  2U.  26m.  425. 


July 
Aug. 


Oct. 


12 

2 

5 

11 

19 

25 

1 

8 

9 

21 


-f  69  54  11.03 
9.08 
8.58 
9.62 
8.98 
8.78 
9.99 
9.81 
10.79 
9.80 


Oct,      9 
Not.  29 


—    1    2  46.70 
47.80 


e*  Aquarii,  7722,  JR.  22A.  2m.  365. 


Aug. 


2 

5 
18 
19 
26 
30 


—  12  18 


2.59 
2.96 
2.17 
0.90 
0.91 
1.83 


Wbissb  XXII,  59,  JR.  22A.  3m.  355. 


Nov.     18 
20 


—  11  45  44.28 
43.99 


Anontmoui,  M,.  224,  4m.  II5 
Aug.    18    .     .      —  12  20    5.08 


Aquarii,  7740,  JR.  224.  4m.  175. 


Oct. 


Nov. 


8 
11 
15 
11 
20 


—  11  48  12.63 
11.68 
11.44 
13.47 
11.27 


Weisse  XXII,  105,  JR.  224.  5m.  51 


ti 


Aug.     19 
26 


—  12  19  46.0] 
46.2^ 


C  Peoasi,  Si.  224.  33m.  595. 
Oct.        9     .     .      +  10    3    1.3< 


a  Piscis  AusTRALM,  ^.  224.  49m.  2] 


Oct 


Nov. 


9 

20 
21 

5 
11 
17 
20 


—  30  24  55. 4( 

57. 4i 
56.6! 
56. 8S 
55. 2( 
57.9' 
54.a 


a  Pegasi,  ]R^  224.  57m.  175. 


Aug. 
Oct. 


Nov. 


30 

8 

21 

27 

5 

6 

17 

20 


+  14  23  57.41 
56.7 
58.0 
58.2 
58.0 
58.3 
57.1 
59.5 


i  PisciuM,  ^.  234.  32m.  145. 


Nov. 


5 
11 
29 


4  48  49.9 
51.(1 
49.1 


y  Cephbi,  JR.  234.  33m.  145. 
Sept. 


Oct. 


6 
28 

9 
20 
21 
27 


+  76  47  44.6 
43.8 
43.2 
43.8 
43.1 
43.6 


y  Cbphbi,  S.  P. 
Mar.  31     .     .        +  76  47  41  .C 


MEAN  RIGHT  ASCENSIONS  AND  DECLINATIONS 


FOR    1850.0 


OF  STARS  OBSERVED 


With 


THE   MERIDIAN   CIRCLE. 


1847. 
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MEAN    PLACES    OF    STASS,    1850.0 — ^MERIDIAN    CIRCLE. 


a  AndromcdjE. 

a  Casi 

iiopEiA — (ContJnueU.) 

PoLARii— (Continued.) 

B. 

Dec. 

A\ 

Dec. 

Sk 

Dec 

h.  m.  8. 

O     '       " 

h.  in.    9. 

O      '       '• 

h.  m.  8. 

0      '      '< 

i'eb. 

6     . 

0    0  3d. 64 

+28  15  44.66 

Sept. 

26     .     . 

0  32    1 .63 

+55  42  50.28 

Oct. 

22     .     . 

1    4  66.97 

+88  30  31.G0 

Lpril 

25     . 

38.58 

t     • 

Oct. 

14     .     . 

1.80 

48.32 

25     .     , 

63.90 

33.67 

day 

5     . 

38.05 

•     . 

20     . 

1 .74 

50.52 

27     . 

(68.31) 

3a.43 

Lug. 

12     . 

38.47 

.     . 

22     . 

1.54 

46.46 

29     . 

65.85 

33.fi5 

Id    .     . 

3^^.71 

42.24 

25     . 

1 .52 

49.94 

Not. 

2     .     . 

60.53 

35.3S 

26     .     . 

38.71 

42.04 

27     .     . 

l.GO 

49.07 

5     .     . 

58.70 

31 .» 

lept. 

1     . 

38.50 

.     • 

29     .     . 

1.49 

47.81 

11     . 

58.13 

(».») 

10     .     , 

38.75 

•     • 

Nov. 

11     .     . 

1 .59 

46.11 

17     .     , 

63.25 

35.a 

15     .     . 

38.30 

43.37 

29     .     . 

1.74 

49.25 

29     . 

58.19 

33.a 

2G     .     , 

38.68 

46.47 

30     .     . 

1.29 

51.03 

Dec. 

18     .     . 

64.21 

3SJS 

kt. 

14     .     . 

38.59 

42.80 

Dec. 

18     .     . 

1.59 

47.55 

21     . 

(67.85) 

(9^ 

20     .     . 
25     .     . 
29     .     . 

:J8.30 

38.48 
3^.77 

41.62 
49.36 
43.32 

21     .     . 

1 .62 

41.67 

\ 

Polaris  1  S.  P. 

J'ov. 

2     .     . 

38.53 

45.07 

/?  Ckti. 

Feb. 

5     . 

1    4  60.31 

+88  30    .   . 

3     .     . 

38.57 

49.16 

Jan. 

6     .     , 

0  36    3.47 

—18  48  40.93 

March 

5     .     . 

60.67 

36.9 

5     .     , 

38.79 

47.95 

11     .     . 

3.59 

34.45 

16     .     . 

59.78 

39.96 

11     .     . 

38.62 

44.65 

July 

18     .     . 

3.37 

.     . 

29     .     < 

65.37 

39.34 

16     .     . 

:)8.56 

•          • 

Sept. 

26     . 

(3.04) 

37.60 

April 

2     .     . 

(69.01) 

36.07 

17     .     . 

38.66 

(53.54) 

Oct. 

25     . 

(3.10) 

40.25 

4     . 

64.99 

34.76 

29  .     . 

30  .     . 

3>i.75 
38.80 

42.34 

J  «         A   k 

Nov. 

29     . 

3.34 

33.81 

14     . 
20     . 

60.04 

•       ■ 

41.44 

59.85 

36.01 

)cc. 

8     . 

38.59 

42.07 

d  PiSCIUM. 

22     « 

58.01 

36.61 

18     .     . 
21 

38.71 
38.52 

41.16 
40.70 

Oct. 

22     . 

0  40  58.57 

+  6  49    2.84 

May 

June 

24     . 

20     . 
7 

56.80 
62.45 
65.39 
66.52 

35.66 
37.71 
33.64 
31.71 

<»x        • 

e  PisciuM. 
0  55    9.82 

y  Peqasi. 

Jan. 

5     . 

+  74  51.94 

w  uiic 

■      • 
9     . 

fill. 

5     . 

0    5  31.02 
31.00 

+14  20  57.02 
59.12 

15     . 

65.41 

35.51 

Lug. 

12     .     . 

Polaris. 

17     . 

64.28 

35.54 

18     .     , 
26     .     . 

30.88 
31.12 

57.75 
58.03 

Jon. 
Feb. 

6     .     . 
25     . 

1  4  60.90 
61.80 

+88  30  33.60 
35.52 

July 

26     . 
14     . 

59.53 
59.24 

.   « 

lept. 

1     .     . 

30.88 

58.98 

Mar. 

5     .     . 

59.24 

34.89 

Sept. 

3     .     . 

60.44 

33.96 

3     .     . 

21.21 

60.73 

6     .     . 

57 .35 

36.36 

15     . 

(68.03) 

35.95 

4     .     . 

30.76 

59.39 

10     . 

62.49 

34.09 

16     . 

66.86 

37.37 

26     .     , 

31.10 

60.74 

17     . 

64 .90 

31.61 

17     . 

65.49 

34.76 

>ct. 

14     .     . 

30.86 

56.77 

April 

3     .     , 

(55.40) 

36.89 

Oct. 

14     . 

65.79 

33.03 

22     .     , 

30.91 

55.77 

6     . 

61.36 

33.08 

18     . 

59.40 

39.46 

25     .     . 

30.91 

56.34 

8     . 

60.79 

34.34 

20     . 

61.13 

35.16 

27     .     . 

30.95 

59.50 

25     . 

58.98 

33.76 

25     . 

56.50 

38.11 1 

29     .     . 

31.07 

57.02 

May 

5     .     , 

60.10 

33.76 

27     . 

58.55 

39.O1I 

fov. 

2     .     . 

30.94 

58.99 

• 

17     .     . 

59.64 

36.49 

29     . 

57.56 

36.06 

16     .     . 
29     .     . 

30.89 
30.86 

59.48 

9        g 

97     .     , 

65.69 

.     • 

Nov. 

1     . 

59.13 

31.97 

^m%g            •             fl 

July 

18     . 

(53.1c<) 

36 .  56 

>ec. 

8     .     . 

30.72 

(52.77) 

Aug. 

12     .     . 

57.39 

32.69 

d»  CSTl. 

18     .     . 
21     .     , 

30.91 
30.81 

56.51 
55.00 

Sept. 

18     .     . 
26     . 
13     .     , 

64.13 
65.97 
63.80 

32.55 

•     • 
33.77 

Jan. 

8     . 

11  . 

12  .     . 

1  16  31.56 
31.39 
31.53 

~  8  57  96.Sr 
«.7i 
99.44 

a  CA88ioi>i:i.f:. 

15     .     . 

59 .  10 

34.89 

14     . 

31.64 

30.71 

an. 

6     .     , 

0  32    1.45 

+55  42     .     . 

21     .     . 

61.79 

34.80 

22     .     . 

31.66 

(95.71 

8     .     . 

1.80 

48.26 

26     .     , 

62.49 

32.31 

Dec. 

29     .     , 

31.78 

1 

97  J. 

Lug. 

2     . 
12     .     , 

1.81 
1.63 

*            a 

48.60 

Oct. 

4     .     . 
14     .     . 

(66.26) 
65. »4 

33.72 
33.50 

\'<i     .     . 

1.68 

49.62 

20     .     . 

68.32 

32.74 

>'*  Arietii. 

WNiTW 

26     .     . 

(1.95) 

47.75 

21     .     . 

62.38 

30.28 

Jan. 

22     .     , 

1  45  18.35 

+18  33  94.d 
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8 

11 

12 

14 

22 

4 

6 

18 

12 

14 

20 

25 

29 

2 

5 

11 

16 

18 

29 


n 

4 
8 
12 
17 
14 
25 
29 
16 
17 
3 
18 
21 
29 


11 

4 

5 

6 

12 

12 

14 

20 

25 

17 

30 

3 

18 

21 

29 


n 


«  AAiktis. 

JR,  Dec. 

h.  m.  8.  o 

1  58  43.41  +22 

43.38 

43.55 

43.60 

43.47 

(44.00) 

43.46 

43.55 

43.50 

43.71 

43.57 

43.72 

43.55 

43.59 

43.62 

43.53 

43.50  .     . 

43.60  62.56 

43.67  .     . 


44  (67.56) 
64.03 
61.92 
64.71 
63.92 
64.83 
66.43 
•  • 
(68.54) 
62.43 
63.20 
63.37 
62.62 
63.92 
64.07 


Jan. 

Feb. 


^  Cbti. 

2  35  32.12    +  2  35  66.82 
(31.48) 


31.66 
32.17 
31.74 
32.08 
31.92 
32.00 
31.98 
32.09 
32.00 
32.06 
31.90 
31.98 


64.40 
62.76 
59.73 
60.12 
60.82 
63.44 


(67.72; 
62.94 
60.44 
62.38 
64.86 


A  CeTI. 

2  54  26.69 
26.75 
26.48 

•  • 

26.42 
26.74 
26.36 
26.62 
26.60 
26.54 
26.65 
26.68 
26.51 
26.58 
26.78 


+  3  29  55.42 
54.56 
52.99 
55.04 

•  • 

50.23 
51.09 
55.41 
55.46 

(58,53; 

(59.16) 
54.89 
52.28 
52.69 
56.46 


April 
Sept. 
Oct. 

Nov. 


DeCk 


Jan. 


Jan. 

Feb. 
April 
Oct. 
Nov. 


Dec. 


Jan. 


Feb. 
Nov. 
Dec. 


12 

14 

4 

5 

6 

12 

13 

17 

14 

25 

5 

17 

29 

3 

8 

21 

29 


Oct.       25 


11 

12 

4 

9 

25 
11 
17 
29 
3 
8 
18 
21 
29 


8 
11 
14 

4 
23 
11 

8 
18 
21 
29 


a  Persci. 

JR.  Dec. 

h.  ra.   8.  O     ' 

3  13  38.44  +49  19  20.16 


n 


38.32 
(37.79) 
38.44 
38.54 
38.47 
38.37 
38.46 
38.40 
38.40 
(38.16) 
(38.15) 
38.50 
38.24 
38.41 
38.27 
(38.18) 


24.24 
19.15 
19.51 
22.01 
20.93 

•  ft 

20.84 
19.25 
21.19 
19.20 
(24.74) 
19.84 
19.34 
20.47 
(17.66) 
20.77 


^  Tauri. 
3  19    2.72    +  9  12  23.57 


5    . 


6  Eridani,  114A. 

3  36    4.03    —10  16  34.99 


V  Tauri. 

3  38  34.49    +23  38  17.72 


34.63 
34.26 
34.81 
34.59 
34.73 
34.60 
34.32 
34.77 
34.46 
34.78 
34.60 
34.30 


14.33 
14.68 
17.52 
13.62 

•  ■ 

(20.64) 
13.55 
13.10 
J7.31 
13.68 
13.97 
15.59 


y^  Eridani. 

3  51  (2.58) 
2.25 
1.92 
2.11 
1.60 
1.75 
1.87 
1.58 
2.03 
1.70 


13  56  21.76 
17.62 
18.72 
18.95 
17.40 
16.10 
22.77 
22.12 
17.30 
14.3:2 


Jan. 


Feb. 


April 


Nov. 


Feb.      23 


Jan. 
Feb. 
Mar. 


May 

July 
Dec. 


Jan. 

Feb, 
Dec. 


Jan. 


Mar. 


May 
Nov. 

Dec, 


12  . 
4  . 
8  . 

10  . 

22  . 

6  . 

8  . 

13  . 
8  . 


5 
6 

23 
3 
6 
21 
23 
28 


"^<"%^'%rf~^rf~^rf">j"X0~%rf~»-#~^*'xx>_r>_j"%_rxj~»,-»"X-rxj~vj~»  * 


6 

14 

5 

18 

24 

8 

29 

30 

3 

6 

18 

21 

23 

28 


a  TAURii 


Dec. 


8     .     . 

h.  m.    8. 
4  27  19.13 

o 
+16 

12  (7.00) 

11     . 

19.29 

11.49 

5     . 

19.00 

14.89 

6     .     . 

19.07 

10.74 

7     .     . 

19.21 

11.09 

8     .     . 

19.07 

10.43 

9     .     , 

19.03 

9.46 

13     . 

19.04 

12.34 

18     . 

(18.66) 

14.48 

22     .     , 

19.38 

10.03 

3     .     . 

(18.75) 

11.68 

18     .     . 

18.84 

•     . 

23     .     . 

19.17 

11.52 

28     .     . 

19.38 

9.50 

Bridani,  1545. 

4  52  57.36    -12  45  44.35 


a  Auriga. 

5    5  36.65    +45  50  20.48 
(36.51)  .     . 


37.28 
36.80 
37.16 
36.85 
37.02 
36.87 
37.05 


20.75 
19.71 
20.64 


18.94 
18.80 


^  Orionis. 
5  7  19.78 
19.78 
19.94 
19.85 
19.84 
19.68 
19.66 
19.80 


8  22  44.72 
42.97 
39.69 
44.35 

43.80 
41.46 
45.38 
46.94 


/3  Tauri. 

5  16  48.81 
48.83 
48.80 
48.90 
48.74 
48.  G6 
48.94 
48.62 
49.09 
48.90 
48.78 
48.93 
48.87 
49.02 


+28  28  31.24 
32.91 

(27.56;j 
33.65 

(26.86)j 

.  • 
.33.66 
30.46 
31.21 
29.92 
31.67 

(35.93) 
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Wewie  V,  449. 

Leporis,  1901. 

a'  Genutokum. 

. 

M 

Dec. 

M.                    Dec. 

JR, 

Dee 

Mar. 

6     .     . 

b.  m.    s. 
5  18  44.95 

0     '      " 

—13  15  56.76 

March 

6     . 

h.  m.    a.           o    r     '' 
5  49  34.98 

Jan. 

6     .     . 

It.  ni.    8. 
7  35    0.95 

+33  13  40.4» 

. 

24     . 

35.29 

11  .     . 

12  .     . 

1.37 
(0.76) 

40.57 
45.61 

4  Orionis. 

Jan. 

6     .     . 

5  24  20.70 

—  0  24  49. G6 

fi  Geminorum. 

Mar. 

8     .     . 

.     • 

43.34 

8     .     . 

20.78 

54.18 

Jdn. 

5     .     , 

6  13  53.29    +22  35    8.43 

22     .     . 

1.33 

(36.51) 

14     .     . 

20.58 

52.16 

12     . 

52.95                   10.36 

April- 

9     .     . 

1.34 

49.9 

Feb. 

4     .     . 

20.59 

54. 9U 

Feb. 

11     . 

53.05                 (10.04) 

10     .     . 

1.49 

44.78 

11     .     . 

30.74 

52.26 

March 

18     . 

53.83                     7.51 

13     .     . 

1.18 

43.67 

23     .     . 

20.«0 

53.34 

24     . 

53.11                     9.06 

Dec. 

14     .     . 

1.43 

45.9 

Mar. 

5     . 

20.70 

53.60 

April 

3     . 

52.98                     7.70 

28     .     . 

(1.02) 

•   • 

Dec. 

8     .     . 

10    .     . 

3     .     . 

20.80 
20.60 
20.79 

52.77 
53.42 
51.04 

Dec. 

6    . 

53.12                     8.17 

4 

. 

a 

.  Caith  Minokw. 

1 

51  (Hev.)  Cephei. 

' 

6    .     , 

30.64 

€           a 

Jan. 

6     . 

6  28  35.56    +87  15  21.51 

Jan. 

6     .     . 

7  31  26.84 

+  5  36  31.» 

7     . 

(20.17) 

€           m 

n    . 

31.58                 (17.54) 

U     .     . 

26.86 

S9.54 

■ 

8     .     . 

20.57 

53.29 

14     . 

32.75                  31.13 

Feb. 

11     .     . 

26.84 

21.48 

23    .     . 

20.49 

53.81 

Feb. 

9     . 

32.49                   32.73 

32    . 

30.75 

90.17 

Dec. 

28     . 

33.92                     .     . 

Mar. 

10     . 
20     . 

36.90 
27.00 

19.54 

■    • 

a  Leporih* 

51  ( 

Hev.)  Cephei,  S.  P. 

April 

9     . 

90.0S 

•    • 

Jan. 

12    . 

5  26    7.30 

—17  5G    0.81 

Sept. 

»1     . 

.       18  28  33.52 

13    . 

13  . 

14  . 

37.03 
36.77 
36.57 

16.18 

•    • 
26.16 

«  Orion». 

i 

z  Canis  Majorii. 

March 

18     . 

&  28  36.23 

—  1  18    4.32 

Jan. 

5     . 

6  38  32.40    —16  30  49.62 

June 

21     . 

26.79 

.    « 

Nov. 

29     .     . 

36.18 

5.74 

8     . 

32.34                   52.60 

Dec. 

38    . 

37.05 

18.34 

Dec. 

6  . 

7  .     . 

8  -     . 

36.23 
36. 2d 
36.13 

7.56 

*     . 
8.25 

12     . 
21     . 

32.34                   46.40 
.     .                   46.46 

P  GCMlMORUNr 

■ 

SJ         m          t 

^^\M  •    M  *^ 

Feb. 

11     . 

32.28                   46.75 

28     .     . 

(35.88) 

•     . 

Aprir 

3     . 

32.39                   51.74 

Jan. 
Mar. 

11     . 
SO    .     . 

7  36    7.60 
8.13 

+28  99  58.7S 
60.06 

9     . 

32.27                   51.47 

VVa^'W 

a  COLUMBJE. 

10     . 

32.15                   50.64 

April 

9     . 

7.78 

61.78 

Jan. 

5    .     . 

5  34  13.31 

—34    9  30.09 

12     . 

(32.06)                 49.41 

10     . 

7.85 

63.80 

Dec. 

14     .     . 

13.25 

23.33 

13     . 

32.33                   49.54 

13     . 

(7.38) 

61.07 

3     .     . 

12.89 

29.04 

May 

20     . 

(32.19)                   .     . 

June 

31     . 

7.75 

.    . 

a  0Rio>n8. 

e  Caxis  Majoris. 

Jan. 

5     . 

5  47    2.83 

+  7  22  25.94 

Jan 

11     . 

6  52  43.77    —28  46  18.60 

15  Anous. 

6     .     . 

3.12 

28.59 

14     . 

43.84                   17.85 

Jan. 

12     .     . 

8    1    9.73 

—93  59  96.96 

11     .     . 

3.08 

26.03 

Feb. 

11     . 

43.87                    17.47 

31     .     , 

9.30 

34.80 

14     ,     . 

2.95 

27.62 

Aprir 

3     . 

44.03                   17.73 

Feb. 

23     . 

•                 •  *  • 

30.70 

31     .     . 

3.42 

24 .98 

9     . 

43.80                   16.53 

Mar. 

1     .     . 

9.15 

30.11 

Feb. 

4     .     . 

2.89 

23.70 

Dec. 

28     . 

43.62                   31.49 

15     .     . 

9.59 
9.65 

(37.73) 

11     .     . 

3.08 

27.62 

33     . 

12     .     . 

3.07 

29.49 

^  Geminorum. 

Dec. 

38    .     , 

9.10 

30.» 

March 

5     .     . 

8     .     . 

3.45 
3.47 

27.25 
29.06 

Jan. 

6     . 
11     . 

7  11    9.81    +22  18  15.14 
9.67                   12.92 

18     .     . 

3.25 

28.47 

12     . 

9.69                 (16.84) 

e  Htdajb. 

June 

22     .     . 
2     .     . 

3.42 
3.11 

35.61 
29.05 

14     . 

21     . 

9.59                  15.32 
9.98                  10.66 

Jan. 
Feb. 

31     .     . 
4     .     . 

9  88  49.38 
49.73 

+  6  57  57.85 
•       (59.H)| 

A^ec. 

3     . 

2.99 

31.41 

Mar. 

8     . 

10.09                  14.86 

Mar. 

1     .     . 

49.75 

56.9S 

6     . 

2.98 

28.07 

April 

3     . 

9.53                   14.33 

4     .     . 

49.09 

56.51 

8     . 

3.17 

26.29 

9     . 

9.64                   15.87 

15     .     . 

49.39 

. 

23     . 

3.28 

28.00 

13     . 

(9.10)                 14.46 

30     .     . 

49.49 

58.61 

^ 

3.28 

26.91 

Dec. 

14     . 

9.50                   12.89 

39     .     . 

49.81 

55.1C 
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tf«^a^*^ 


far. 


•y 


b. 


&r. 


>ril 


». 


I. 
>• 

r. 


•i! 


4 

22 
8 
15 
20 
29 
6 


21 
1 
4 

22 

13 

29 

4 


■I  TJRtM  Majoris. 


U^Cm 


M 

h.m.    ■.  o     '      '/ 

8  48  54.63  +48  37  33.37 

55.12  33.59 

54.99  33.97 

54.87  .     . 

54.35  31.70 

54.52  33.47 

54 .83 


a  Htdrje. 
9  20     . 


—  8 


12.97 
12.99 
12.99 
12.96 
12.84 
12.81 


50  37.68 
37.07 
37.28 
40.29 
45.36 
42.36 
42.51 


^  VtiBM   MuORIf. 

IT.       1     .     .        9  22  47.58    +52  21  31.47 

4     .     .  47.59  24.99 

20     .     .  47.56  27.81 


May 


Feb. 


F«b. 


JOD. 

Feb. 

Mar. 

April 
May 
June 


o  Leowis. 
9  33    9.41    +10  34  29.81 


e  Lbomis. 

21     .     . 

9  37  19.79 

+24  27  47.29 

4     .     . 

20.14 

43.25 

22    .     . 

19.76 

45.29 

1     .     . 

19.54 

47.51 

4     .     , 

19.59 

45.70 

13    .     , 

19.11 

45.94 

20     .     . 

20.10 

45.01 

29     .     . 

19.69 

42.61 

12     .     . 

19.60 

45.74 

22    .     . 

19.79 

43.68 

6     .     . 

19.66 

46.07 

Feb. 
Mir. 

Mar. 
April 


21  . 
1  . 
4  . 

22  . 
1  . 
4  . 

13  . 
15  . 
20  . 
29  . 

14  . 
20  . 
22  . 

6  . 


a  Lbonis. 

10    0  22.70    +12  41  56.52 


22.53 
(23.20) 
22.70 
22.99 
22.92 
22.44 
22.54 
22.64 
22.16 
22.63 
22.80 
22.82 
22.53 


57.54 
53.35 
53.58 
54.18 
55.11 
53.50 
•  • 
(60.16) 
55.51 
54.92 
54.91 
54.81 


May 
June 


5    . 


Amontmous. 

jR  Dec. 

h.  m.    8.  o    ♦ 

10  21  53.25  +37  48    8.09 


// 


p  Leonts. 
1     .     .       10  24  54.56    —10    4  42.24 


o^  Sextantis. 
10  38  16.89    +79  49.85 


0 

I  Ursa 

Majoris. 

21     . 

.       10  54  25.52 

—62  33  32.35 

1     .     . 

25.69 

•   .    • 

4     .     < 

25.71 

32.60 

16     .     . 

25.53 

33.72 

29     .     . 

25.54 

31.17 

4     . 

(25.11) 

33.60 

24     . 

(24.74) 

32.59 

7     .     . 

25.54 

34.50 

15     .     . 

25.66 

32.89 

1 
1 

13 
29 
2 
4 
12 
14 
22 
18 
24 
15 
24 


A  Lbonis. 

11    6    7.44    +21  20  44.34 


7.29 

7.58 
7.71 
7.16 
7.26 
7.54 
7.36 
•  • 
7.36 
7.57 
7.51 
7.30 


41.99 
41.09 
41.88 
41.29 
43.38 
(38.84) 
44.39 
44.77 
42.75 
43.15 


42.71 


d  Htdrje  et  Crateris. 

Feb.         1  .  .  11  11  50.69    —13  57  56.49 

4  .  .  (51.05)                 67.82 

Mar.      16  •  •  50.53 

April       2  .  .  50.45                     .     . 


Mar. 


April 


May 


16 

29 

2 

4 

6 

12 

14 

20 

22 

18 


/}  Leokis. 

11  41  24.42    +15  24     .     . 

(24.04)  36.76 

24.40  38.02 

24.36  39.40 

24.25  38.77 

24.19  .     . 

24.55  38.49 
24.27 

24.31  39.62 

24.31  36.84 


^^^^ 


^^^^^^^^^^^^^^^^^^^^.^^.^^^^^^^^i 


^«^^^^»^«^ 


/?  Lsojns,  (Continued.) 

JR  Dec. 

h.  m.    s.  o     '      f' 

May     20     .     .      11  41  24.19  +15  24  35.87 

24     .     «                 24.08  .     • 

June      15     .     .                  24.24  38.63 

17     .     .                 24.30  37.73 

24     .     .                 24.41  38.12 


Jan. 
Mar. 


April 


June 


Mar. 


Mar. 


April 


June 


Feb. 

April 

May 


21 

1 

16 

29 

2 

20 

24 

7 


y  Ursje  Majoris. 

11  45  55.23    +54  31  42.59 


55.16 
55.14 
55.27 
54.63 
54.97 
55.03 
55.13 


40.12 
43.27 
40.88 
•  • 
39.90 
44.35 
43.96 


Groombrioge,  1850. 
.      11  57    4.99    +86  24  58.57 


April    20 


9  ViRGINIS. 

12  10  58.94    +05  47.06 


J 


Groombridge,  1871. 
.      12  12  23.58    +87  16 


8.34 


12 
22 

7 
17 


fi  CORTI. 

12  26  31.08  —22  33  63.50 

30.92  60.13 

30.94  58.73 

30.79  •     . 


Mar.       1 


Canum  Venaticorum,  4345. 

.       12  48  58.57    +39    7  31.17 


12  Canum  Venaticorum. 

5     .     .       12  48  60.14    +39  7     .     . 

13     .     .                 59.99  46.92 

18     .     .                 60.14  .     • 

28     .     .                 60.31  •     . 


Feb. 

Mar. 

May 


June 
Aug. 


5 
1 
10 
24 
28 
3 
16 


a  ViRGIMIS. 

13  17  17.54 
17.77 
(17.34) 
17.74 
18.12 
18.06 
17.36 


-10  22     .     . 
34.88 

•  • 

34.10 

•  • 
34.88 
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17  Vrsje  Majoris. 

e  BooTiR. 

a  CoROKJE  BoREALia — (Continued.) 

M 

Dec. 

JR                      Deo. 

m,                    Di 

h.  m.    8. 

0      '     " 

h.   m.   «.               0   '      n 

h.  m.   8.              O    » 

April 

2     . 

.       13  41  37.32 

4-50    3  47.37 

Mnr. 

16     . 

.       14  3H  26.04    -1-27  42  30.58 

June 

26     . 

.       15  28  20.41  +27  13 

20     . 

37.76 

45.71 

April 

2     . 

(26.51)                 31.69 

July 

4     . 

20.32 

April 

27     . 

37.49 

48.97 

4     . 

26.26                   32.38 

Aug. 

26     . 

20.48 

May 

10     . 
16     . 

37.24 
37.75 

•          ■ 

m   » 

20     . 

26.03                   34.54 

Dec. 

23     . 

20.62 

•          • 

May 

10     . 

(25.50)                    .     . 

1 

20     . 

37.33 

44.59 

16     . 

26.33                     .     . 

a  Serpbntis. 

28     . 

37-54 

49.36 

17     . 

(26.60)                 35.38 

April 

10     . 

15  36  53.18    +  6  54 

29     . 

37.47 

•     . 

20     . 

26.23                   35.77 

30     . 

52.96 

<  June 

13     . 

37.89 

.     . 

June 

3     . 

26.22                  33.21 

May 

16     . 

(52.49) 

< 

15     . 

37.46 

47.66 

15     . 

26.11                   37.35 

June 

7     . 
15     . 

53.09 
52.85 

2o.95                   33.23 

9  Boons. 

17     . 

26.09                     .     . 

20     . 

53.16                 1 

Mar. 

16     . 

.       13  47  32.43 

-fl9    9    3.60 

July 

13     . 

26.25                   34.39 

July 

4     . 

53.01 

April 

2     . 

32.40 

4.81 

Aug. 

5     . 

25.91                   34.78 

Aug. 

5     . 

52.74 

20     . 

32.62 

5.09 

SqU. 

17     . 

26.44                   31.33 

21     . 

May 

10     . 

16  . 

17  . 

(32.03) 
32.50 
32,83 

•  • 

•  ■ 

7.05 

24     . 
26     . 

52.92 

a^  LlDR.£. 

52.97 

20     .     . 

32.47 

(1.66) 

WeimeXV,789. 

April 

20     . 

.       14  42  35.11    —15  24  49.42 

June 

3     . 

32.37 

7.07 

• 

May 

16     . 

35.06                     .     . 

April 

2     .     , 

15  41  12.25    —14    4 

7     . 

32.40 

•          ■ 

June 

17     . 

(34.87)                    .     . 

4     . 

11.62 

11     . 
17     .     , 

32.67 
32.58 

7.18 
6.02 

^                     ^ 

20     . 

11.44 

/9  Urs.c  Minoris. 

C  VnnjE  MiiroRn. 

a  B0OTI8. 
14    8  49.42 
48.91 

April 

11     .     , 

14  51  11.51    +74  46    9.05 

Mar. 
April 

16     .     . 
2     .     . 

+19  57  54.88 
56.85 

July 

4     .     . 

12.08                     2.43 

May 
June 

4    . 
15     . 
26     . 

.      15  49  31  .SO 
31.39 

32.27 

4     .     . 

49.20 

57.47 

[3  LlOR.E. 

July 

16     .     . 

32.07 

14     .     . 

49.33 

67.59 

April 

10 

15    8  56.44    —  8  49  35.56 
56.27                     .     . 

20     .     . 

49.20 

57.08 

MM           .            • 

18     .     . 

/}*   SCORPII. 

May 
June 

22     .     . 
24     .     . 

27  .     . 

10  .     . 
16     .     . 
20     .     . 

28  .     , 

29  .     . 
3     .     . 

11  .     . 

49.27 
49.20 
49.13 
48.87 
49.18 
49.27 
(48.52) 
49.14 
49.00 
49.10 

56.12 

.     . 
58.17 

.     . 
58.55 
(59.70) 

•  • 

•  • 

•  • 

May 
June 

July 
Aug. 

20     .     . 

16  .     . 

17  .     . 
7     .     . 
13     .     . 
15     .     . 
26     .     . 

4  .     . 

5  .     . 

56.46                  34.96 
56.56                     .     . 
(57.04)                   .     . 
(56.06)                 32.61 
56.54                   31.49 
.'>6.53                   31.89 
56.23                  30.20 
56.27                  (38.13) 
56.40                   33.49 

April 
June 

July 
Aug. 

4     . 

7     .     . 
15     .     . 
26     .     . 

4     .     . 
21     .     . 
24     .     . 
26     .     . 

1 

15  56  43.18    —19  S3 
43. IS 
43.35 
42.83 

43.20                 { 
43.41 
43.30 
43.16 

ScoRPii,  5351. 

13     .     . 

48.94 

58.27 

15     .     . 

49.34 

58.47 

Lalakde,  28320. 

April 

18     .     . 

15  59  16.59    —IS  SO 

17     .     . 

•          • 

57.77 

April 

2     .     . 

15  25(41.23)  —12  43  15.05 

20     .     . 

16.76 

24     .     . 

49.16 

57.29 

4     .      . 

42.61                   11.78 

July 

13     .     . 

49.08 

56.51 

18     .     . 

42.28                   (6.62) 

6  QPHIUCHI. 

Sept. 

14  ;     . 

15  .     . 

49.24 
49.23 

56.82 
56.61 

20     .     . 

42.64                   13.98 

April 
May 

30     .     . 
4     .     . 

16    6  S9.10    —  3  18 

29.13 

16     .     . 

49.42 

57.39 

a 

CORONJS    BORBALIS. 

June 

15     .     . 

S9.50 

17     .     . 

49.34 

57.26 

April 

30     .     . 

15  28  20.49    +27  13  19.65 

26     .     . 

29.35 

22     .     . 

49.03 

58.01 

May 

16     .     . 

20.25                   18.84 

July 

4     .     . 

29.53 

29     .     . 

49.15 

59.27 

June 

3     .     . 

20.36                   18.71 

18     .     . 

(28.35) 

Oct. 

20     .     . 

49.27 

57.19 

7     .     . 

20.34                   22.31 

Aug, 

11     .     . 

29-37 

29     .     . 

49.31 

.     . 

13     .     . 

20.30                     .     . 

21     .     . 

S9.66 

Nov. 

26     .     . 

49.13 

.     . 

15     .     . 

20.42                   22.34 

26     .     . 

S9.13 
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%J^J%^\^^^%, 


10 
90 
16 


4 

6 

26 

1 

4 

16 
10 
11 
24 
S6 
28 
17 
16 


11 


4 

1 
14 

6 
14 
17 
91 


Wemsi  XVI,  173. 

h.  in.    8. 
.      16    9  27.78 

27.30 

26.87 


Dec. 
o  '  " 
12  59  45.58 

52.70 

53.65 


WU88E  XVI,  176. 

10     .     .       16    9  36.78 
20     .     .  36.61 

16     .     .  36.0 


13    4  11.86 

7.94 

15.22 


a  ScoRPii. 

16  20  12.71    —26    5  33.66 
12.74 
12.86 
(12.21) 
12.81 
12.87 

12.74  40.38 

12.67  37.31 

12.95  40.56 

12.66  39.54 

12.88  .     . 

12.69  42.27 

12.77  38.74 


18     . 


ff  Dracokm. 
16  21  58.00    +61  51  17.84 


Wbissb  XVI,  1033. 
11     .     .      16  54  18.57    —  9    3  39.08 


e  XSbbm  Minorib. 

90     .     .      17    1  30.99    +89  16  30.74 
98     .     .  32.30  28.37 


Wbiisb,  XVII,  83. 
.      17    5  24.63    —  9    6    1.76 


a  Hercuub. 

17    7  48.95    +14  33     .     . 

48.46  .     . 
48.55 

48.38  57.41 

48.62  56.77 

48.63  54.61 
48.60  54.18 


P  Draconis. 

17  27    2.48  +52  24     .     . 

2.76  51.63 

2.74  47.23 

9.54  .     . 


ii^«^tftetf^««^«^ta 


April 
July 
Aug. 
Sept 


April 

May 

June 

July 

Sept. 


April 
May 
Aug. 


Sept. 


June 
July 
Aug. 


Sept. 


20  . 
1  . 

28  . 
3  . 
6  . 

14  . 

16  . 

17  . 

21  . 

29  . 


20 
16 

6 
23 

6 
14 
16 
17 
21 
29 


6 
27 
10 
11 
19 
20 
29 
15 
17 
21 
22 


a  Ophiuchi. 

M,  Dec. 

h.  m.    8.  o    '     " 

17  27  58.37    +12  40  23.29 

58.22 


58.44 
(57.88) 
58.25 
58.45 
58.32 
58.33 
58.42 
58.29 


26.89 
23.12 
25.30 
27.03 
23.89 
23.16 
27.49 


y  Draconis. 
17  53    7.24    +51  30  30.50 


7.61 
7.86 
(8.41) 
7.68 
7.45 
7.48 
7.53 
7.51 
7.60 


26.77 
29.20 
.  • 
26.73 
30.18 
28.13 
28.66 
27.02 
31.20 


20  . 

16  . 

2  . 
5  . 

10  . 

3  . 

14  . 

15  . 

17  . 

21  . 


fl^   SjIGirTARII. 

18  4  47.35 
47.30 
47.43 
47.38 
47.73 
47.24 
47.31 
47.38 
47.31 
47.22 


—21  5  37.79 
.  . 
35.59 
34.30 
36.54 
31.72 
32.21 
34.09 
35.18 
36.77 


6  Ursa  Minoris. 


18  20  44.09    +86  35  47.21 


(37.36) 
41.23 
43.98 
45.13 

(47.34) 
45.71 
42.25 
42.94 
42.85 
43.74 


52.89 
48.93 
46.53 

•  • 

45.31 
48.15 


47.93 


6  JJrbm  Minoris,  S.  P. 


Dec.      28     . 


18  20  40.29 


April     11 


Jan. 


April 


May 
June 
July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


April 


May 
July 


5 

21 

22 

7 

9 

15 

18 

20 

22 

16 

6 

3 

7 

14 

2 

5 

10 

20 

26 

29 

3 

6 

10 

13 

15 

16 

17 

21 

27 

29 

14 

16 

18 

19 

20 

6 

27 

29 

6 

8 

18 

23 

24 


18 
20 
25 
16 
3 


LtrjB,  6349. 

M 

h.  in.    8. 
18  30  20.73 


Dec. 

O     t     tt 


a  Ltrjb. 

18  31  51.76 
51.71 
(52.05) 
51.55 
51.64 
51.50 
51.63 
51.48 
51.76 
51.48 
51.58 
51.44 
51.74 
51.35 
51.62 
51.47 
51.35 
51.78 
51.82 
51.29 
51.77 
51.38 
51.61 
51.45 
51.56 
51.45 
51.68 
51.61 
51.20 
51.71 
51.76 
51.61 
51.71 
51.67 
51.67 
51.68 
51.37 
51.63 
51.91 
51.68 
51.79 
52.04 
51.49 


+38  38  48.77 
51.19 
52.88 


(3  Lyrje. 

18  44  32.56 

32.14 

(31 .99) 

32.80 

32.59 


(45.65) 
49.35 
49.89 


50.41 

.  • 
49.91 
49.85 
47.98 
49.19 
50.92 

•     • 
(45.15) 
49.30 
46.29 

»  • 
49.11 
48.25 
50.50 
49.89 
47.76 
47.41 
47.51 
46.84 
48.93 
45.76 
51.86 
51.04 

.  . 
48.51 
45.33 
49.40 
49.69 


49.91 
49.30 
48.44 


} 


+33  11  29.14 

•  • 

29.75 
29.59 


i-1^ .     ^-.* 


^fSiA^*— a£JL2DlAV   ClRCLCv 


»   I. 


s  •■ 


V-- 


\  o 


i 

1^ 

Mil 
lit 
IM 

|!» 
MO 


14 
JO 

tf7 


■^ 


,  u:       J' 


:.     J 


,«:   ••« 
JK  «!^ 

.11.13 
30.74 

30.  M7 
30.U4 

3(».u:i 

30. U7 
30.  bO 
30. U4 
30.03 
30.70 
30.05 
.TO. 75 
30.G1 
30.70 

:mM\ 

30. HI 


4.13  38  39.88 

38.82 
•  . 
44.65 
(47.76) 
41.24 
38.25 
41.46 
39.76 
37.90 
37.18 
43.74 
40.52 
42.23 
38.56 
41.02 
37.36 
42.92 
39.74 


A  A<i(;ii.ir.. 
JO  17  .05.99    -H  2  49  12.27 


56 .06 

55. H^ 

(50. 32) 

5.'*.  79 
56.0^ 


12.32 


13.18 


Aug. 


Sept. 


Oct. 


Nov. 


Feb. 

May 
June 
July 

Aug. 


.1 

3 

10 

39 

IS 

20 

27 

29 


22 
16 
11 

3 

4 

14 
16 
23 
27 
29 
10 
11 
18 
19 
20 
26 

4 

10 
13 
15 
21 
27 
16 
19 
20 
27 
29 

2 


12 
25 
16 
11 
3 
29 
10 


I.    n.    «. 

>  ::  ^.93 

56.06 
55.99 
55.81 
55.88 
55.54 
55.78 
56.01 
(55.57) 
55.97 
55.95 
55.91 
56.01 
55.89 


Dec. 


»r 


+  2  49  9.98 

10.59 

7.84 

10.47 

10.32 

11.90 

7.37 

15.67 

.     . 

9.24 

8.31 

7.33 

10.90 

11.55 


y  Aquila. 

19  39  7.85 
7.44 
7.63 
7.43 
7.50 
7.65 
7.61 
(6.78) 
7.75 
7.67 
7.75 
7.72 
7.69 
7.71 
7.51 
7.84 
7.78 
7.60 
7.64 
7.72 
7.60 
7.64 
7.60 
7.55 
7.32 
7.57 
7.70 
7.75 


-1-10  15    4.72 


6.60 


7.68 
4.02 
5.05 
3.47 
7.16 
3.98 
3.02 
(9.06; 
.  • 
8.06 

•  • 
5.87 

.  • 
6.15 
5.19 
9.07 

•  . 
4.63 
4.95 
5.19 


a  Aquil£. 

19  43(28.13)+  8  28  35.30 

27 .94  .     . 

27.61  31.09 

27.65  .     . 

27.92  34.55 

27.82  34.78 

27.56  .     . 


a  Aqcila— ^CoDtinued. 

A 

h.  m.    s. 

Aug.     11  .  .  19  43  27.97    H 

18  .  .  97.61 

19  .  .  27.74 

20  .  .  27.64 
Sept.       3  .  .  27.57 

13  .  .  27.76 

21  .  .  27.16 
Oct.        16  .  .  27.66 

18  .  .  28.09 

19  .  .  27.70 

20  .  .  97.81 

26  .  .  98.18 

27  .  .  27.74 
Nov.       2  .  .  27.99 

4  .  .  97.72 

6  .  .  97.84 

Dec.        6  .  .  97.80 

93  .  .  (98.94) 

24  .  .  27.47 


Sept.      15 


June 
July 

Aug. 

Sept. 

Oct. 

Aug. 

Nov. 


Sept. 


11 

4 

27 

18 

19 

13 

21 

16 

19 

20 

29 

2 

4 


Oct.       11 


Aquila,  6825. 

19  46  58.66    +  i 


P  Aqcilje. 

19  47  56.75 
56.76 
66.62 
56.54 
56.54 
56.69 
56.55 
56.59 
56.60 
56.51 
56.67 
56.79 
56.69 
56.41 


Sept.      19     . 


AirONTMOUS. 

19  49    3.44 


—14 


Weimb  XIX,  1259. 
99     .     .       19  49  37.19    —14 


Weisib  XIX,  1319. 

Sept.     29     .     .      19  59  41.14    —14 
Oct.       11     .     .  40.63 


AiroiiTiioirt. 
90    9  53.13    —14 


i^a^.^.^.^<^.^-^'^>^« 


^^»^^^^^^^>^^^*^^ 


^^^^^^^^^^^^^ 


^0^^^^*^^^^^ 
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18 


Amontmous. 

M 

h.    m.    6. 
.      30    5  45.84 


Dec. 
-14  16     . 


2S 


a*  Capricorni. 
.     .      20    9  18.70 


3 

4 

27 

10 

18 

19 

25 

1 

3 

4 

10 

27 

2 


a*  Capricorni. 

20  9  43.41 
43.35 
43.58. 
(43.06) 
43.30 
43.31 
43.24 
43.41 
43.65 
43.62 
43.58 
43.42 
43.62 


—13 


0  20.46 
18.87 
18.87 
18.73 
21.88 
20.45 
.  . 
(15.52) 
19.72 
21.11 
20.03 
17.94 


Wbissb  XX,  268. 
26     .     .      20  11  23.73 

an   .  .     23.65 


-13  55  10.07 
10.54 


X  Ursjb  Minorib. 

.      20  12  59.88    +88  51  32,26 


X  TJRSiB   MiNORIS,   S.    p. 

.     .      20  12  57.46    4-88  51  39.35 


WEI88B  XX,  387. 

25  .     .      20  15  45.44 

26  .     .  45.74 

27  .     .  45.45 


13  52  25.33 
29.43 
28.71 


Wbissb  XX,  545. 

.      20  21  56.28    —13  31  27.56 


•V.       4 


Wbissb  XX,  779. 

.       20  30  30.58    —13  10  44.14 


5 

9 

12 

5 

4 

S8 

15 

97 

95 


a  Ctgni. 

20  36  19.35    +44  44  46.18 

46.71 
(41.50) 


18.81 
19.14 
(19.50) 
19.29 
19.07 
19.09 
18.85 
19.28 


47.94 
45.98 
50.31 


a  CTom,  (Continued.) 

JR  Dec. 

h.  m.    8.  o    '    " 
Aug.     29     .     .      20  36  19.28    +44  44  43.99 

Sept.      10     .     .                 19.21  47.19 

Oct.         1     .     .               (19.39)  46.46 

11  .  .       19.30  .  . 

Nov.   5  .  .       18.87  47.75 

Dec.   18  .  .       19.49  47.32 

24     .     .                 19.42  47.84 


July 
Aug. 


Sept. 
Oct. 

Nov. 


July 


Aug. 


Sept. 
Oct. 


July* 
Aug. 


Sept. 

Oct. 

Nov. 


July 
Aug. 
Sept. 


Oct. 


Aug. 


27 
5 
18 
19 
29 
3 
11 
18 
11 


4 
14 
18 
19 
25 

1 
29 


27 
12 
18 
19 
29 
3 
14 
29 


14 
29 

5 
29 

1 

10 
29 

1 


12 
19 
25 
14 


eV  Ctoni. 

21    0  10.65    +38    0     .     . 

10.47  52.40 

10.76  50.92 

10.79  49.79 

10.89  50. 9& 

10.93  .     . 

10.66  .     . 

(11.15)  .     . 

10.22  50.91 


Nov. 


July 


Aug. 


i 


C  Ctoki. 

21    6  33.42    +29  36  50.44 
33.16  .     . 


33.38 
33.26 
33.57 
33.41 
33.17 
33.05 


45.38 
51.21 
53.40 
51.29 
49.61 
(45.26) 


a  Cbphbi. 

21  14  60.16    +61  57    4.20 

59.95  2.81 

60.03  2.65 

60.11  4.49 

60.33  3.03 

60.38  4.20 

60.07  3.35 

59.54  2.62 


p  Aquarii. 

21  23  (39.10) 
39.38 
39.56 
39.46 
39.52 
39.70 
39.38 
39.25 


-6  13  36.89 
40.84 
42.08 
40.88 
38.70 

•  ft 

42.45 
48.63 


P  Cephei. 

21  26  42.12  +69  54    6.10 

42.75  8.46 

42.48  11.46 

42.66  8.47 


Sept. 


Oct. 


Nov. 


Aug. 


Sept. 


P  Cbphbi,  (Continued.) 

M 
h.  in.    8. 


11 

27 

9 


27 
29 
5 
12 
18 
29 
10 
22 
27 
28 
11 
14 
16 
27 
29 
27 
29 


July 

4 

Aug. 

5 

12 

Oct. 

14 

27 

Nov. 

27 

July      29 


Dec. 


n 


21  26  41.98    +69  54    6.81 
42.16  10.87 

42.00  8.50 


e  Pboasi. 

21  36  49.26 
49.36 
49.32 

48.82 
49.11 
48.95 
49.36 
49.05 
49.23 
49.27 
(48.68) 
49.12 
48.85 
49.14 
48.87 
49.54 
49.00 


+9  11  24.87 
S4.96 
21.12 
18.31 
21.59 
20.73 
26.48 
21 .9d 
22.31 
22.31 
24.33 
24.57 
23.23 
23.79 
22.27 
21.75 
22.11 


a  AavARii. 

21  58  4.64 
4.84 
4.40 
4.66 
4.66 
4.76 
4.63 


1  2  45.27 
46.43 
48.11 
47.37 
•  . 
47.34 
45.72 


a  Gruis. 
21  58  45.06 


—47  41    3.81 


Weisse  XXI,  1398. 

Sept.       26     .     .     22    0  31.25—     12  20     .     . 
Nov.       n     .     .  31.89  40.80 


18 

19 

25 

26 

29 

1 

3 

4 

10 


AquariIi  7722. 

22  2  35.79 
35.99 
35.95 
35.80 
35.67 
35.71 
35.96 
36.19 
36.07 


12  17  64.18 
6^63 


60.83 
57.21 

•  • 

57.57 
58.67 


' 


pm^i^^m^^  » 


Weissb  XXn,  175. 
.      22    8  45.80    —12  23  37.46 
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MEAN    PLACES   OF    STARS,    1850.0 — MERIDIAN    CIRCLE. 


: 


'■ 


< 


; 


Groombmdoe,  3820,  8.  P. 

a 

PiSCIS  AuSTRALIfl 

. 

a 

Pegaii,  (Contuiued.) 

JR. 

Dec 

m. 

Dec. 

JR                    De 

March 

4     . 

h.  m.  •.              0 
.      22  24  29.99    +35 

1      II 
21  5.26 

Sept. 

15     . 

h.  m.    8. 
22  49  20.89 

0      »     " 

-30  24  57.41 

Nov. 

5     . 

h.  m.    •.             0     ' 
22  57  17.61     +14  23 

Oct. 

26     . 
28     . 
16     . 
20     . 

20.84 
20.83 
21.11 
20.95 

58.20 

Nov. 
Dec. 

29     . 
18     . 

17.45 

17.24 

C  PCOAII. 

(dl.dl) 

Groombridge,  4101,  S.  P. 

Aug. 

12     .     . 
18     . 

22  33  58.83    +10 
58.94 

2  58.68 
58.51 

27     .     . 
29     .     . 

20.64 
20.81 

58.93 
58.30 

March 

5     . 

23  27  49.99    +86  26 

SepL 

29  . 

30  . 

1     .     , 
4     .     . 

58.86 
58.80 
58.80 
58.84 

60.90 

•     • 

62.63 

59.04 

Nov. 

3     . 
17     . 

20.73 
21.24 

59.15 
53.26 

Aug. 
Sept. 
Oct. 

30     . 

1     . 

21     . 

C  PiSClVM. 

23  32  14.24      +4    4€ 
14.15 

a  Pegasi. 

14 .07 

26     .     . 

(59.27) 

62.03 

April 

7     .     . 

22  57  17.62 

+14  23  57.83 

Nov. 

3     . 

14.37 

Oct. 

14     .     . 

58.80 

.     . 

Aug. 

30     .     . 

17.46 

.     . 

5     . 

13.96 

27     .     , 

58.97 

•     . 

Sept. 

1     .     . 

17.63 

60.59 

11     . 

14.07 

Nov. 

3     .     . 

58.87 

62.24 

Oct. 

10     .     . 
26     .     . 
14     .     . 

21  .     , 

22  .     . 

17.68 
(17.22) 
17.45 
17.55 
17.52 

63.65 
59.92 
56.69 
57.55 
56.94 

30     . 

14.23 

Sept. 

3     . 

y  Cephei. 
.      23  33  14.85    +76  47 

X  Aquarii. 

X  Piscinif. 

Aug. 

25     .     . 

22  44  47.30    —8 

22  30.71 

27     .     , 

17.51 

.     . 

Aug. 

26     . 

23  34  23.92    +0    57 

' 


«^ktf>^«^ki^'«^M' 


MEAN  RIGHT  ASCENSIONS  AND  DECLINATIONS 


FOR     1850.0 


OF    STARS    OBSERVED 


WITH    THE 


PKIME  VERTICAL  TRANSIT  INSTRUMENT. 


1847. 


NATIONAL  OBSERVATORY. 
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MEAN    PLACES,    1850.0 — PRIME    VERTICAL   TRANSIT. 


;    Not. 

Bessel  Z.  387       Lalande, 

h.  m.     t. 
29     .     .        0    0    7.57 

47307. 

37  53  15.12 

Oct. 
Dec. 

Bessel  Z.  387  =  Lalande, 

h.  m.      a. 
4     .     .        0  46    1.08 
9     .     .                   1.03 
15     .     .                   0.91 

1492. 

o      »        " 

38  15    9.54 
10.59 
10.10 

Jan. 
Feb. 
March 
Not. 

8     .     , 
6     .     . 
5     .     . 

11     .     . 

29     . 

a  Arietis. 

h.  m.      B. 
1  58  43.72 
43.88 
44.08 
43.67 
43.67 

o    » 

33  44  ( 

i 

Jan. 
Oct. 
Not. 

6 
8 
4 
25 
5 

a  Andromed.e. 

0    0  38.36 
38.63 

38. •;7 

.38.75 
38.5] 

28  15  46.07 
45.79 
42.09 
44.05 
42.95 

i 

i 

Not. 

Bes 
29 

SEl 

a 

.  Z.  387  =  Lalande, 
0  46  22.35 

1504. 

38  21  17.68 

1 
• 

Oct. 

18     . 
25     . 

P  Trianguli. 

2    0  37.67 
38a06 

Oct. 

9 

. 

fi  Andromed.v. 
0  48  26.66 

37  41    4.23 

34  16: 

OcL 

25 

• 

a  Andromeda. 
0  10  30.22 

35  57  12.71 

• 

Jan. 

14     . 

B.  A.  C.  661. 
2    1  47.89 

Oct. 
Dec. 

18 
26 
28 
15 

Lalande,  1627. 

0  49  46.04 
46.65 
46.60 
46.13 

36  41  15.02 
15.63 
15.53 
15.25 

38  19  ' 

Oct. 
Nov. 

26 
5 

a 

p  Andromed.c. 

0  13  14.04 
14.06 

37    8  13.96 
14.70 

Jan. 

14     . 

B.  A.  C.  662. 
2    1  48.75 

38  19  J 

Nov. 

11 

. 

Lalande,  1702. 
0  52    4.29 

34  52  51.16 

Aug. 
Sept. 

11 

18 

3 

• 
a 

Lalakde,  421. 

0  15    3.59 
3.20 
3.34 

37  55  18.92 
18.61 
19.03 

Oct. 
Not. 

18     . 
25     . 

11          a 

}'  Trianguli. 

2    8  24.15 
24.53 
24.65 

Sept. 

3 

. 

Lalande,  2027. 
1    1  20.21 

37  19  25.27 

33    9 

Dec. 

6     . 

B.  A.  C.  772. 
2  22  57.48 

Oct. 

26 

. 

Akontmous. 
0  20  59.93 

36    4  11.05 

Oct. 
Not. 

25 
11 

• 

/?  AnDROMEDjE. 

1     1  20.93 
2J  .07 

34  49  26.90 
28.04 

35  28^ 

Oct. 
Dec. 

4          a 

18          a 
25          a 

6     . 

Lalande,  4667. 

2  23  43.54 
42.90 
43.34 
43.16 

Oct. 

25 

• 

Lalande,  656. 
0  21  53.87 

37  29  52.65 

Not. 
Dec. 

11 
6 

• 
• 

B.  a.  C.  343. 

1    2  45.37 
45.31 

36  55  29.11 

28.47 

36  40 

1 

Oct. 

4 

. 

Lalande,  713. 
0  23  24.63 

38    9    5.59 

Sept. 

Oct. 

Dec. 

3 
25 
15 

• 

Lalande,  2330. 

1  10  18.05 
17.94 
17.74 

36  35  42.53 
42.71 
42.24 

Dec. 

6          a 

Lalande,  4761. 
2  26  42.67 

36  935 

.  Oct, 

29 

• 

Lalande,  762. 
0  24  42.90 

38    0  58.20 

Jan. 

6          a 

Lalande,  5112. 
2  38    6.21 

Dec. 

Bessel  Z.  387  —  Lalande, 
15     .     .        1  28  48.56 

2936. 
37  44  55.15 

37    93 

Not. 

Bes 
29 

SEL 

• 

Z.  386  =  Lalande, 
0  27    8.91 

849. 

36    0  17.77 

Dec. 

6          . 

Lalande,  5181. 
2  40  15.67 

Not. 

29 

. 

Lalande,  3025. 
1  31  18.35 

38  12  25.86 

36  10  5! 

Oct. 

29 

. 

Lalande,  884. 
0  28    3.89 

37  25  32.24 

Oct. 

25          a 

B.  A.  C.  877. 
2  42  17.30 

Not. 

11 

. 

Anontmous. 
1  32  14.69 

37  30  14.33 

34  96  SI 

Oct. 

29 

. 

B.  A.  C.  158. 
0  29  20.13 

34  34  25.20 

Jan. 

14          a 

B.  A.  C.  888. 
2  44  15.41 

Oct. 

25 

• 

B.  A.  C.  516. 
1  33  24.08 

34  29  11.39 

37  43  2 

Jan. 

6 

8 

6  Andromedje. 

0  31  18.75 
19.05 

30    2  23.68 
23.60 

Jan. 

8     .     . 

Anontmous. 
2  48  38.49 

Oct. 

4 

• 

Anontmous. 
1  38    1.32 

37  59  47.88 

38   02 

Not. 
Dec. 

29     . 

6          a 

Anontmous. 

2  49  16.66 
16.43 

Dec. 

RuMKER  Sup.  361  =  Laland 
6     .     .        0  44  43.39 

E,  1444. 
38  13  15.04 

Oct. 

25 

• 

B.  A.  C.  576. 
1  46    6.95 

36  23  20.66 

38  1141 
4< 
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^      95    . 

B.  A*  C  915. 

h.  m.      8. 
2  49  46.87 

0      t         // 

34  34  42.24 

Jan. 
Feb. 

14     . 
1     . 

B.  A.  C.  1476. 

h.  m.      8. 
4  39  49.08 
49.08 

37  13    4.98 
4.85 

March 

10     . 

Lalande,  12503. 

h.  m.    8. 
6  24  22 

o     »       n 
38  38  53.06 

5  . 

6  . 
15     . 

p  PcRSEt. 

2  55  34.85 
34.86 
34.79 

38  15  19.28 
19.40 
18.04 

Jan. 

27     . 

Lalande,  12805. 
6  33    1.93 

32  41  49.37 

n. 

Jan. 
Feb. 

14     . 

J     . 

B.  A.  C.  1492. 

4  42  35.96 
35.94 

36  26  39.90 
39.20 

BC. 

Feb. 

23     . 

Lalande,  12798. 
6  33    2.30 

37  17  15.09 

Feb. 

4     . 

fl  AUR]G£. 

5    3  10.07 

38  18    4.31 

14     . 

Anonymous. 
3    0  38.90 

36  42    1 .75 

o. 

Feb. 

6     . 

Lalande,  12849. 
6  34    7.16 

Feb. 

14     . 

Lalande,  10666. 
5  32  29.86 

38    7    2.02 

36  15    6.43  1 

14     . 

Lalande,  6532. 
3  25  18.80 

38    4  45.81 

ji. 

March 

5     . 

^  Gemikordm. 
6  42  53.89 

34    8  14.45  1 

Feb. 

6     . 

Lalande,  10871. 
5  37  54.96 

35    5  51.28 

14     . 

B.  A.  C.  1123. 
3  31  22.78 

37    5  29.81 

11. 

Feb. 

14     . 
23     . 

B.  A.  C.  2270. 

6  48  49.26 
49.22 

38  15    9.43  ! 
10.43 

Feb. 

6     . 
14     . 

V  AURIGJE. 

5  40  48.70 
48.76 

37  15  24.29 
23.90 

14     . 

Lalande,  6820. 
3  34  49.70 

35  58  56.07 

n. 

Feb. 

6     . 
14     . 

Lalande, 13569. 

6  53  59.39 
59.50 

36  31  37.63 
37.66  < 

5     . 
8     . 
1     . 

Lalande,  7003. 

3  40  12.84 
12.76 
12.95 

37  24  45.77 
45.01 
45.27 

JI. 

Jan. 
Feb. 

27     . 

4     . 

6     . 
14     . 

^  Auriga. 

5  49  29.67 
29.64 
29.44 
29.59 

37  11  47.38 
46.90 
47.34 
47.39 

sb. 

Jan. 
March 

27     . 
5     . 

Lalande,  13601. 

6  54  45.75 
45.37 

35  44  51.70 
53.53 

5     . 

Lalande,  7206. 
3  46  49.37 

34  38  16.26 

n. 

Jan. 

27     . 

Anonymous. 
5  51  28  29 

36  30  14.25 

Jan. 
Feb. 
March 

27     . 

23     . 

5     . 

B.  A.  C.  2416. 

7  12    0.87 
1.03 
0.31 

37    3  14.58 
15.79 
16.33 

5     . 

8     . 

14     . 

^  Persei. 

3  49  14.55 
14.53 
14.61 

35  21  18.74 
18.36 
19.56 

n. 

Jan. 

27     . 

Anonymous. 
5  51  28.75 

36  30    6.97 

Feb. 
March 

23     . 
5     . 

p  Geminorum. 

7  19  27.60 
27 .23 

32    4  40.31 
43.88 

n* 

14     . 

Anonymous. 
3  51  25.32 

36  33  38.87 

Jan. 
March 

27     . 

5  . 

6  . 

B.  A.  C.  1935. 

5  54  45.16 
45.34 

.                  ... 

37  57  52.36 
53.52 
53.06 

Feb. 
March 

23     . 
5     . 

Lalande,  14484. 

7  20    1.18 
0.'J9 

38  28  33.07 
32.56 

8     . 

B.  A.  C.  1269. 
3  58  37.31 

37  38  31.71 

n. 

Feb. 

4     . 

6     . 

14     . 

Lalande,  11471. 

5  56    7.05 
6.83 
7.06 

35  24  18.06 
17.48 
17. «) 

1. 

8     . 

Lalande,  7994. 
4    9  30.10 

37  37  40.84 

Feb. 

23     . 

a'  Geminorum. 
7  25     1 .42 

32  12  45.39 

c 

15     . 

B.  A.  C.  1349. 
4  14  45.55 

33  46  39.94 

Feb. 

G     . 

B.  A.  C.  1947. 
5  57  13.35 

38    5  30.76 

Feb. 

23     . 

I].  A.  C.  2504. 
7  28  41.74 

35  22  47.26 

^^^ 

March  20     . 
22     . 

Lalande,  14865. 

7  30    8 
.                  ... 

38  40  57.68 
55.96 

e. 

6     . 
15     . 

Lalande,  8455. 

4  22  17.88 
17.68 

36  42  54.18 
52.06 

Marcli 

5  . 

6  . 

Lalande,  12173. 

6  15  25.30 
.                   ... 

38    7  28.43 
27.97 

Jan. 
Fel>. 

27     . 
23     . 

Lalande,  15196. 

7  41  18.04 
18.25 

37  27  25.57 
26.63 

irch 

5     . 

a  Tauri. 
4  27  19.30 

16  12  16.57 

Feb. 

6     . 

B.  A.  C.  2110. 
6  22  40.00 

32  33  22.76 
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r- 

Feb.      23 
March    5 

Lalakde,  15235. 

h.  m.      8. 
7  42  21.1)1 
.     .                  21.20 

0      '         " 

36  38  53.85 
54.72 

April 

21  . 

22  . 

B.  A.  C.  3625. 

h.   m.    R. 
.       10  27  44.26 
44.42 

0     t         " 

37    6  10.99 
11.18 

April 

22     . 
25     . 

B.  A.  C.  3965. 

h.  m.    8. 
.      11  33    8.58 
8.55 

o     »        " 

35    3  55.77 
54.73 

> 
March    5 

Lalavdl,  1G413. 
8  15  27.71 

35  29  34.27 

April 

18     . 

Anonymous. 
.       10  29  21.39 

34    8  23.23 

April 

22     . 
25     . 

Lalande,  22357. 

.       11  43  17.31 
17.45 

37  40  11.00 
9.50 

Mar.     31 
April       3 

H.  A.  C.  2855. 

8  23    0.23 
.     .                    0.32 

38  31  36.31 
36.09 

March 

34     . 
31     . 

Lalande,  20763. 

.       10  39  51.75 
52.14 

38  21  .36.87 
37.37 

April 

21  . 

22  . 

B  A.  C,  4010. 

.       11  44  19 

■         .     •     • 

38  47  41.01 
41.07 

March  18 
i>0 

Lalandk,  17182. 
8  36    0 

•          •                                     •       •       • 

37  50     1.02 
1.03 

April 

18     . 

B.  A.  C.  3736. 

.       10  46  37.25 
37.33 

34  50    3.13 
3.11 

April 

14     . 

Lalande,  22450. 
.       11  47  28.59 

37  35  34.a 

April 

14     . 
22     . 
25     . 

Lalande,  22485. 

.       11  48  33.04 
32.85 
32.G9 

36  16  56.90 
58.98 
56.95 

March  22 

Lalande,  176U5. 
8  48  11 

38  50    5.63 

April 

16     . 
18     . 

B.  A.  C.  3741. 

.       10  47  25. .35 
25.41 

34  18  23.63 
23.12 

March  31 
April       3 

Lalan'de,  ld2;S8. 

9    9  10.59 
.     .                  10.76 

35  59  26.01 
26.52 

April 

25     . 

Lalande,  22548. 
.       11  51    4.03 

33  58  59.83 

April 

14     . 

Lai.akde,  21081. 
.       10  51  10.18 

36  53  51.20 

March  24 

31 

April       3 

B.  A.  C.  3162. 

9    9  29.91 
.     .                  29.74 
.     .                  30.06 

37  26    2.36 
2.59 

2.87 

April 
May 

25     . 
4     . 

Lalande,  22574. 

.      11  52  26.84 
26.67 

37  33  52.87 
54.61 

April 

13  . 

14  . 

Anoktmjcs. 

.       10  59  19.27 
19.42 

37  35  47.51 
47.61 

April 
May 

25     . 
4     . 

Lalande,  2^77. 

.      11  52  34.02 
34.00 

37  34    7.40 
8.47 

j 

LalandRi  18362. 
9  11  33 

38  49  12.11 

Marcli  24 

April 

21  . 

22  . 

B.  A.  C,  3811. 

.       11     I    3.51 
3.48 

37    7  19.73 
19.96 

April 

14     . 
22     . 
25     . 

Lalande,  22613. 

.       11  53  58.75 
58.10 
58.12 

36  53  50.04 
51.84 
50.19 

March  31 

a  Lyncis. 
9  11  54.59 

35    1  25.36 

April 

14     . 
16     . 

Lalan'ue,  21418. 

.       11     4  22.35 
22.03 

36  38    5.11 
5.24 

March  24 
31 

B.  A.  C.  3261. 

.     .        9  25     1 .22 
.     .                    1.13 

37    3  38.16 
38.01 

April 

25     . 

Lalande,  22934. 
.      12    6  33.05 

33  37    8.90    ^ 

April 

14     . 
16     . 

Lalande,  21421. 

.       11     4  31.93 
31 .6.) 

36  38  42.03 
41.63 

B.A.  C.  3364. 

.     .         9  43  15.03 
.     .                  15.11 

38  36  56.34 
56.94 

April 

25     . 

Lalande,  22934,  a. 
.       12    C  35.30 

33  37    7.87 

April      3 

May 

5     . 

Anonymous. 
.       11  19  39.57 

32  32    1.55 

18 

April 

22     . 

B.  A.  C.  4128. 
12    8  57.34 

33  54    1.91    1 

n.  A.  C.  3446. 

.      .         9  58  34.25 
.      .                  34.27 

35  58  25.06 
25.16 

April 

14     . 

Lalandk,  21902. 
.       11  24  11.49 

37    4  32.91 

March  24 
31 

May 

20     . 

Lalande,  23117. 
.      12  12  44 

38  44   8.94  9 

Lalan-dk,  20169. 

.     .       10  16  47.97 
.     .                  47.85 

36  57  51 .95 
51.93 

April 

22     . 
25     . 

Lalande,  21947. 

.       11  25  57.14 

57.08 

37  38  46.51 

44.87 

fl 

April     13 
IG 

May 

4     . 

6     . 

Lalande,  23269. 

.      12  18  58.64 
58.75 

37  56  41.19  1 
4JJ8B 

April     13 
14 

/?  Leon'is  Min'oris. 

.     .       10  19  11.74 
.     .                  12.11 

37  28  26.. 33 
26.86 

April 

22     . 
25     . 

Lalandk,  22059. 

.       11  30  36.73 
36.77 

34  27  24.41 
23.74 

May 

4     . 

6     . 

Lalandk,  23537. 

.      12  27  50.77 
50.99 

37  15  13.11  ■ 
11.74  ■ 

W^^M^fc^.^**^^^^ 


il    95 


il    22 
25 


4 

6 


r       ^ 


y     (5 

29 


B.  A.  C.  4552. 

h.   m.    8. 
12  30  47.62 


o    »       " 
37    3  32.36 


•     • 


Lalande,  23653. 

.       12  31  58.55 
5i) .  13 


36  40  39.53 
37.67 


Lalande,  23666. 

.       12  32  50.89 
50.26 


34  59  26.61 
26.99 


Lalaxdb,  23711. 
r       6     .     .       12  35    2.74        34  31     1.14 


Lalakde,  23896. 
U    14     .     .       12  41  19.01        37    9  42.43 


Lalande,  23919. 
r       6     .     .       12  42    3.89        36    8  26.85 


B.  A.  C.  4311. 

12  43    2.38        38  20    3.37 


LalandEj  24271. 
r     20     .     •       12  55  21  38    9  19.93 


il    25     . 


B.  A.  C.  4384. 

12  58  43.32        36  36    9.37 


•     • 


B.  A.  C.  4407. 

13    2  42.9:;i 
43.69 


38  13  26.44 

27.58 
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May       4 
6 


May     18 


May 


18 

28 


May 


28 
29 


Aug. 
Sept. 


26 
31 
3 
6 
13 
17 


June 


>^V^V<^i^^^^^^^ 


''Anonymous. 

li.   m.    s. 
13  36    2.06 
2.19 


o    '        " 

35  44  48.75 
47.95 


•  • 


B.  A.  C.  4632. 

13  45  10.31        35  11  23.01 


Lalaxdk,  25625. 

.       13  48    9.07 

8.74 


37  48  33.26 
35.21 


Lalande,  25860. 

May      18     .     .       13  58    3. 26 
29     .     .  3.65 


35    8  37.05 
39.39 


Lalande,  26013. 

.       14    3  25.54 
25.51 


38    2  26.74 
27.86 


June 


May      18 
29 


May 


18 
29 


B.  A.  C.  4714. 
May      18     .     .       14    4  42.60        33    0  11.23 


a  Boons. 

14    8  49.17 

49 .32 
49.44 
49.30 


19  57  57.80 
57.88 
58.30 
56.22 
58.01 
59.37 


Anonymous. 
14  10  22.54        38  26  57.70 


B.  A.  C.  4778. 
May      29     .     .       14   17  16.00        37  .'>3  18.23 


r       4     . 
6     . 

Lalande,  24579. 

.       13    6  40.83 
40.96 

37 

41 

4.33 
4.07 

May 

18     . 
29     . 

B.  A.  C.  4797. 

.       14  22    3.43 
3.92 

36  52  13.22 
14.48 

6     . 

Lalande,  24615. 
.       13    8  12.79 

36 

14 

26.51 

Au^^ 

20     . 

r  Boons. 
M  38  26.12 

27  42  34.27 

6     . 

Anonymous. 
.       13  10  18.73 

33 

17 

2.88 

May 

18     . 

Lai.ande,  26923. 
.       14  38  56.99 

33  25  36.05 

4     . 
29     . 

B.  A.  C.  4536. 

.       13  28    5. .30 

5.84 

37 

57 

10.51 
11.03 

June 

7     . 

Anonymous. 
.       14  45 

37  20    3.23 

June 

11     . 
15     . 

B.  A.  C.  5026. 
.       15    7  53 

•                  •          •          • 

4     . 

B.  A.  C.  4552. 
.       13  30  47.44 

37 

3 

33.71 

33  49  46.44 
44.37 

June     24 
25 


June 


9 
11 


June       9 
11 


June 


9 
11 


Junr       II 
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•  • 


6  Boons. 

h.   m.    B. 
15    9  27.46 


o    »        " 
33  52  40.70 


•     • 


/i'  Boons. 

15  18  49.50 
49.67 


37  54  20.58 
21.71 


«     . 


/i*  BOOTLS. 

15  18  50.90 
51.05 


37  52  33.44 
34.41 


Lalande,  28347. 
Mav      18     .     .       15  25  40.10        37     7  49.99 


a  CORON;!^:  BOREALIS. 

Aug.     20     .     .       15  28  20.21 

26     .     .  20.26 

Oct.       16     .     .  20.33 


27  13  22.21 
23.57 
22.51 


Anonymous. 
15  32  35 


»     .         «      .     * 


38  31  15.96 
16.67 


C  CORONX  BOREALIS. 

.   15  33  43.92 
44.01 


37  7  32.70 
32.78 


C'  C0RON.E  BOREALIS. 

.       15  33  43.47 
43.55 


37    7  36.60 
36.69 


Lalande,  28641. 


%     . 


15  34  53.65 
53.68 


37  30  13.17 
13.22 


Lalande,  28799. 
June      24     .      .       15  40    17 


36  55    8.74 


Lalande,  28801. 
June      24     .     .       15  40  48  36  54  44.27 


^  Co  HON. K   P>OREALIS« 

.       15  4.')  :r,.13        .36     7  34.13 


>    CORON.*,   lioREALia. 

June        9     .      .       15  50  20.09         38  23    0.21 
11     .     .  20.13  0.38 


Lalande,  29341* 

June        9     .     .       15  58  32.21        34  35  31.54 

I 

I 

r  C0R()N.=!:  BOREALIS.  I 

June        9     .      .       16     3  29.12        .%  51  46.46 
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June 

11     . 

B.  A.  C,  5411. 

h.   m.    8. 
.       16    6  19.21 

0     »         " 

36  48  55.89 

Aug. 

11     . 

Anonymous. 

h.  m.    8. 
.      19  15    4.49 

36  28    8.65 

Aug. 

19     . 

AVONTMOUS. 

h.   m.    8. 
.       19  54  17.89 

O     ' 

34  i3 

1 
July 

12     . 

Lalakob,  32JG5. 
.       17  30  32 

37  23  58.04 

Sept. 

6     . 

Lalande,  36732. 
.       19  19  11.15 

36  53  46.27 

Aug. 

in    . 

26     . 

Lalande,  38283,  •. 

.       19  55  10.30 
10.21 

36    9 

16     . 

23  . 

24  . 

^  HCRCULIS. 

.       17  51     6.6S 
G.33 
6.63 

37  16  25.51 
25.17 
24.76 

Aug. 

18     . 
25     . 

Lalande,  36774. 

.       19  19  58.61 
59.14 

36  57    5.42 
4.38 

July 

Aug. 
Sept. 

19     . 
26     . 
16     . 

Lalande,  38283. 

.       19  55  12.37 
12.29 
12.53 

36  10 

Sept. 

4     . 

6     . 
13     . 

B.  A.  C.  6667. 

.       19  20  44.94 
44.73 
45.53 

36    1  11.61 

11.84 

9.60 

1 
Jan. 

5  . 

7     . 
12     . 
28     . 

2     . 

6  . 
18     . 

a  Lrnj:. 

.       18  3151.35 

51.65 

.                  •   .   • 

«                  ... 

51 .08 

.                  ... 

38  38  49.85 
50.46 
50.04 
47.38 
48.42 
50.34 
48.83 

Aug. 

26     . 

Anonymous. 
.       19  59  41.18 

38    2 

July 

Aug. 
Dec. 

Aug. 

26     . 

(3  Ctoni. 
.       19  24  40.43 

27  38  52.93 

Sept. 

16     . 
29     . 

Anonymous. 

.      SO    2  51.49 

.                  ... 

37  41 

1 

Oct. 

1     • 

AnOK  TM0U8. 

.       19  32  54.80 

38  32    7.51 

'    Aug. 

26     . 

Lalande,  34868. 
.       18  38  20.68 

36  24  20.87 

Sept. 

4     . 

16     . 

Anonymous. 

.      20    2  54.35 
54.26 

37  42 

Aug. 

19     . 
26     . 

Anontmoos. 

.      19  34  11.07 
11.02 

36  43  52.40 
52.27 

1 
July 

16     . 

C   LtR£. 

18  39  36.33 

37  27    5.61 

Sept. 

15     . 

Lalande,  38859. 
.      20    7  55.92 

38  19 

Aug. 

19     . 
26     . 

Lalande,  37597. 

.      19  38  28.26 
28.14 

37  57  56.92 
56.43 

Aug. 
Oct. 

26     .     . 
18     .     . 

p  Ltrje. 

18  44  32.34 
32.52 

33  11  30.78 
30.16 

Oct. 

1     . 
4     . 

d»  Cyoni. 

.      20    8  54.94 
54.95 

36  SO 

Aug. 

26     .     , 

Lalandk,  35222. 
18  47     1.99 

36  21  44.40 

Sept. 

3     . 

10     . 

B.  A.  C.  6771. 

.      19  38  51.97 
52.02 

36  59  40.98 
41.10 

Sept. 

16     . 

B.  A.  C.  6969. 
.      20    9    3.35 

36  17 

Aug. 

26     .     . 

I  Ltrje. 
19    1  56.80 

35  52    5.14 

Sept. 

1     . 
3     . 

Lalande,  37753. 

.       19  42    8.48 
8.55 

38    2  20.04 
20.24 

Aug. 
Sept. 

13     . 
1     . 
3     . 

B.  A.  C.  6990. 

.      20  12  15.47 
15.52 
15.75 

37  34 

July 
1    Aug. 

23     .     . 

2     .     . 
11     .     . 

4     .     . 

6     .     . 

Lalandb,  36125. 

19    6    2.95 

3.17 
2.89 
2.84 

38  32  20.31 
18.96 
18.87 
19.21 
19.05 

Aug. 

26     . 

Lalande,  38037. 
.      19  49  20.76 

34  30  26.55 

Sept. 

16     . 

B.  A.  C.  7001. 
.      20  13  29.73 

38  32 

!    Sept. 

Sept. 

13     . 

B.  A.  C.  6849. 
.       19  50  29.99 

38    5  27.63 

( 

Sept. 

10     . 
13     . 

B.  A.  C.  7006. 

20  14  11.59 
11.51 

1 

25     .     . 
10     .     . 

Jalakde, 36324. 

19  10  12.86 
13.64 

38  26  50.13 
51.21 

36  39 

Aug. 
Sept. 

Sept. 
Oct. 

14     . 
4     . 

Lalande,  38175. 

.       19  52  27.22 

27.48 

37  43    8.37 
9.69 

1 

Aug. 

Sept. 
Oct. 

19     . 
26     . 

4     . 

1     . 

4     . 

B.  A.  C.  1061. 

.      20  22    0.79 
0.75 
0.83 
0.88 
0.74 

24     .     . 
13     .     . 

^  Ltrje. 

19  11    9.84 
9.70 

37  52  10.46 

8.77 

27  561 

July 
Aug. 

Aug. 

13     . 

Lalande,  38202. 
.      19  53  10.05 

37  42    4.60 

i 
6 

6 

Sept. 

I 
13     .     . 

.ALANDE,  36478. 

19  13  44.51 

37  10  17.50 

Aug. 

19     . 

Anontmocs. 
.       19  54  11.43 

34  54    8.42 

Sept. 

3     . 

Anomtmous. 
.      25  98  43.35 

37  SO  11 
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»t. 


11     . 


»t.       6 
13 


15 

18 


9 
18 


11 

18 


*L     16 


U     14 


AvowTMOua. 

h.  m.    8. 
20  31  38.03 


o    »       " 
37  52  52.80 


Lalandc,  39884. 
g.     11     .     .      20  31  43.51        37  34  35.14 


Anoktmous. 
»t     14     .     .      20  31  43.78        37  45  17.23 


Lalande,  39885. 


20  31  45.29 
45.15 


37  48  34.16 
32.05 


1     . 
4     . 


Anovtmous. 

20  32  34.04        38    1  28.24 
33.49  27.58 


Lalavdb,  39934,  a. 

.      20  32  59.37 
60.43 


38    7  22.19 
19.58 


Lalandb,  39934. 

It.     15  .  .  20  32  59.71 

9  .  .  60.04 

16  .  .  59.90 

18  .  .  59.96 


38  7  5.80 
5.89 
5.42 
5.78 


e  Ctgki. 

20  40    8.54 
8.41 


33  24  40.23 
40.43 


5.     19    . 

26    . 


AVONTMOUS. 

20  41  11.60 
11.56 


33  49  31.13 
31.29 


A  Ctgni. 

20  41  33.95 
33.90 


35  56  30.75 
31.32 


Lalande,  40277. 
.      20  43  17.43 


35    0  38.56 


Anowtmoui. 
20  48  47.95        36  39  53.75 


Lalande,  40494. 

10     .     .      20  48  51.18 
13     .     .  50.65 

16     .     .  50.72 


36  30  17.46 
17.77 
17.56 


25     . 


B.  A.  C.  7320. 

20  57  15.91        38    4    0.46 


Sept. 


Oct. 


Oct. 


Sept. 


Sept. 


Oct. 


Oct. 


Sept. 


Aug. 
Sept. 
Oct. 


Sept. 
Oct. 


1 

3 

13 


9 
11 
15 
16 

18 
26 


9 
16 
18 


6 
10 


3  . 
6  . 

10  . 

14  . 

4  . 
9  . 

15  . 
18  . 


9 
15 
18 


13 
6 
4 
9 


3 
11 


Sept.     15 


Oct.       15 


Anonymous. 

h.   m.    R. 

20  57  26.65 
26.54 
26.78 


// 


o     ' 

37  33  41 .04 
41.33 
40.25 


61*  Ctgni. 

21  0  10.58 
10.57 
10.75 
10.44 
10.48 
10.54 


38  0  52.93 
52.52 
52.53 
52.46 
52.41 
52.20 


Aug. 


61*  Cygni. 

21  0  12.38 
11.84 
11.88 


38  0  49.74 
48.83 
49.24 


Lalande,  41086. 

.      21    3  16.58 
16.96 


38    7  23.92 
22.94 


C  Ctgni. 

21  6  33.21 
33.10 
33.27 
32.80 
33.30 
33.14 
33.27 
33.12 


29  36  51 .37 
49.65 
49.66 
(45.81) 
51.44 
50.88 
51.93 
53.42 


B.  A.  C.  7373. 

21  7  24.62 
24.61 
24.66 


36  0  59.03 
58.95 
59.48 


Lalande,  41269. 
16     .     .      21    7  46.12 


29  16  59.60 


r  Ctgni. 


21 


8  48.34 
48.45 
48.32 
48.24 


37  24  26.04 
27.20 
26.49 
26.64 


Lalande,  41341. 

.      21     B  33.48 
33.79 


36  37  49.66 
48.65 


Lalande,  41419. 

.      21  11  42.32        38  35    6.30 


V  Ctgni. 

21  11  45.17        34  16    9.48 


Sept. 
Oct. 


Sept. 


Aug. 
Oct. 


Sept. 


Sept. 


Oct. 


19 
26 


Sept.     16 


15 
25 


1 
10 


Oct.       18 


19 
4 

9 


Sept.     16 


3 
13 


Sept.     13 
14 


3 
6 


4 

15 
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Anontmous. 

b.  in.      B. 
21  13  28.50 
23.37 


// 


37  36  22.83 
23.06 


Lalandb,  41624. 
.      21  16  48.05 


37  59  44.99 


Lalande,  41627. 

h.   m.    8. 
.      21  16  55.68 
55.92 


o    '       ft 

38    4    7.43 
7.05 


Anontmous. 
Sept.     14     ,     .      21  19    8.83       36    2  38.88 


B.  A.  C.  7453. 

21  19  39.51 
39.49 


36    1  18.36 
17.61 


B.  A.  C.  7462. 

21  21  14.29        36  28    1.52 


Lalandb,  42034. 

Sept.     10     .     .      21  27  30.10 
14     .     .  29.95 


37  51  49.39 
49.52 


B,  A.  C.  7505. 

21  88  39.06 
39.13 

38.98 


37  51  49.72 
49.75 
49.43 


Lalande,  42315. 
.      21  34  42.4^ 


33  59  44.28 


Anontmous. 

21  35  54.46 
54.39 


36  52    8.65 
9.02 


Anontmous. 

21  36  43.07 
43.61 


37  13  14.46 
13.70 


Anontmous. 

21  37    4.25 
3.86 


37  19  59.55 
59.85 


Lalande,  42507. 

.      21  40  30.76 
30.71 


36  57  59.81 
60.28 


Lalande,  42546. 
Sept.     15     .     .      21  41  49.56        35  53  11,85 


k#« 
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RIGHT  ASCENSIONS  AND  SEMI-DIAMETERS 


OF    THE 


SUN,  MOON  AND  PLANETS 
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sirx,    :mo«iN    AN|J    I'l.AMVr.S     -WKST    TKANSri 


S  IJ  N  . 


MKAN  TIME— \V 

ASFIINCJTOX. 

> 

ha 

Ki(;iiT 

ASCKXSIONS. 

- 

PII).  TIMK  OF  PKMI-niAM. 

PASS  IXC.      i 

1 

]>!47. 

rv|Ua'if»ii 
ot*  liinif. 

S 

0!)scrvc(l. 

C()m|)M. 

1 

1 
1 

Oljserved. 

CompM. 

1 

(' 

1 

—  0 

1 

in.     s. 

]i.  m. 

s. 

s. 

8. 

s. 

s. 

i 
S. 

July 

J  3 

-f     5  20. n 

•;  20 

10. 03 

1 !  .20 

+ 

0.?G 

G8.1G 

6-^.11 

_ 

(».05 

14 

5  27.0 

33 

14. M» 

15.03 

0.23     ' 

8.24 

8.04 

_ 

0.2;)    : 

]i\ 

5  40. (; 

41 

21).  GG 

21.01 

0.35 

7.^7 

7.00 

+ 

0.03     . 

17 

5  4G.4 

45 

23.01) 

.       23.22 

0.22 

7.03 

7.83     ' 

_^ 

0.10     . 

^0 

(>     0.0 

57 

2G.:>4 

2G.57 

0.23 

7.63 

7.  GO 

__ 

0.(j3 

'2-2 

()     fi.5 

8     5 

25.05 

25.05 

0.00 

7.. 35 

7.44 

-f 

0.00     ■ 

i>4 

C  10.5 

13 

22.  SO 

22.07 

O.OS 

7.24 

7.28 

4- 

0.04 

i27 

()  ll.S 

II. 

25 

J  4. 04 

14. (»5 

+ 

0.01 

•          • 

7.04 

.      . 

J>U 

()     O.s 

II. 

33 

5.10 

5.10 

0.00 

«          • 

6.87 

•      . 

30 

G     b.O 

:-G 

50.02 

50.75 

^-. 

0.17 

G.G4 

6 .  '<  7 

+ 

0.13 

August 

3 

5  54.3 

5-J 

32.31 

32.30     . 

4- 

0.08     . 

G.44 

6.42 

0.02 

4 

5  40. G 

5G 

24.23 

24.00     ■ 

0.14 

G.22 

6.34 

+ 

0.12 

5  41.1 

0     0 

15.23 

15.20  ; 

— . 

0.03 

G.2G 

6.25 

0.01     i 

lU 

5     H.O 

10 

21. >0 

+ 

0.32 

5 .  i  A 

\        5.s"2 

4- 

0.00 

11 

4  50.2 

23 

0.52 

0.78 

+ 

0.2G 

5.73 

5.74 

4- 

0.01 

13 

4  40.1 

30 

43.47 

43.40 

— 

0.07 

5.50 

5.58 

4- 

O.OS     , 

IH 

3  42.7 

40 

27.71 

■       27.70 

+ 

0.08     , 

5.21 

5.20     , 

0.01 

521 

3     0.4 

10     0 

35.05 

3G.11 

O.IG     i 

1 

4.87 

4.09     i 

4- 

0.12 

23 

2  30. G 

50.12 

50.23 

0.11 

4.80 

4.86     : 

O.OG     1 

25 

1  5H.5 

15 

20.11 

'       20. 5G 

0.45 

4.52 

1        4.73 

4- 

0.21     ' 

27 

1            1  25.6 

11. 

22 

40.10 

40.24 

0.05 

1 

•     • 

4.61     ' 

1 

1 

•     • 

30 

i            0  32.7     ' 

33 

3G.81 

\      37.00 

0.10     ! 

4.47 

4.45    ' 

_ 

0.02 

31 

'    +    0  14.5 

37 

15.11 

'       15.25 

0.14     ■ 

4.40 

'        4.40     , 

0.00 

September 

1 

—    0    3.0    ! 

40 

53.10 

,       53.20 

0.01    ; 

4.35 

4.35     1 

0.00    I 

o 

0  22. « 

44 

30.81 

30.87 

COG    1 

4.17 

;        4.31     ' 

4- 

0.14     ' 

3 

:             0  42.0 

4.i 

^.10 

8.20 

4- 

0.19    , 

4.31 

4.27     , 

0.04 

4 

1     1.2 

51 

45.40 

45.44 

0.05     1 

4.24 

4.23     . 

0.01 

G 

1  40.7     , 

58 

5S.00 

;       50.  CK) 

+ 

0.19     1 

4.17 

1        4.16 

0.01   ; 

10 

3     1.0     1 

11  13  23.71 

■      24.10    , 

0.30    ! 

4.22 

,        4.06     i 

— . 

0.16 

14 

4  25.1 

27 

4G.52 

'       4G.80     ! 

0.37     ' 

1 

3.04 

4.00    ! 

4- 

0.06     ' 

1 

2:2 

7  13.5 

5G 

30.04 

30.14     ' 

0.10    ' 

4.01 

4.03 

0.02 

2!) 

0  3G.y 

12  21 

42.10 

42. G2     . 

0.52  ; 

4.20 

4.21 

4- 

0.01 

October 

i) 

12  37.3 

1 

5d 

G.GO 

7.<I8     ' 

1 

0.30     , 

4.74 

4.72     '■ 

0.02 

11 

13    H.4 

13    5 

28.  CS 

28.80     ■ 

0.12    ; 

4.74 

4.86 

4- 

0.12 

\S 

14  42.2 

31 

30.48 

'       30. G7     1 

0.10 

5.47 

5.43 

0.04 

21 

15  13.0 

42 

48.28 

,       48.58     1 

0.30 

5.80 

5. 70 

— 

0.10 

25 

15  4G.0 

5y 

1.45 

,         l.OD     1 

0.24 

C.OO 

6.10 

4- 

0.10 

27 

!           15  50.0 

14     5 

42.40 

42.50     ! 

+ 

0.10     ' 

6.26 

6.31 

4- 

0.05     ' 

28 

IG     4.0 

0 

34.18 

1      34.04     ; 

0.14     1, 

6.44 

6.42 

0.02     1 

20 

IG     H.2 

13 

2G.36 

,      2G.35 

-_ 

0.01     ! 

G.45 

6 .  53 

4- 

0.08     , 

November 

IG  17.1 

20 

3.G4 

3..';o 

— 

0.05   ; 

6.85 

6.  OS     ■ 

4- 

0 .  13 

3 

IG  17.4 

32 

50.  KG 

1       .50.04 

+ 

0.08     . 

7.10 

7.00     1 

0.01 

5 

IG   jr).G 

40 

54.  M 

!       55.16     ' 

0.35 

7.41 

7.33  ; 

... 

O.OS 

11 

—  15  40. 0 

15     5 

0.72 

'        1.00    1 

i 

+ 

0.28     ; 

68.03 

'       68.04 

1                     1 

4- 

0.01 
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MOON. 


•veil. 

RIGHT  ASCENSION: 

?. 

i^lD.  TI)!£  OF  »i:.MI  DIAM.  PASSING. 

ME.\N  TIME— \V.\sniNGTON. 

« 

, 

1847. 

o 

3 

1 

Olwerved. 

i 
Comp'd. 

1 

Obscived. 

Comp'd.          C  — 0 

Morrh 
April 

25 
22 
25 

h.   m.     s. 

7  57  17.25 
6  38  57.31 

8  49  41.06 

h.  ni.      K. 
8     8  44.02 
8  40  34.68 

11     3  29.55 

K. 

44.86 
35.  b7 
30.79 

+ 

0.b4 

1.19     !                             1 

1 .24                                 j 

'                            1 

1    May 
1    June 

24 
23 
24 

8  10  28.76 

8  17  12.10 

9  4  49.10 

12  18  31.01 

14  22  32.05 

15  15  13.43 

32.23 
32.80 
14.26 

1   oo                                   1                      ' 

0.75     !                            1 
.83     1 

July 

25 
23 
24 

9  55    4.81 
i       8  35  32.44 
j      9  29    6.23 

16    9  33.96 

16  40  12.10 

17  37  51.24 

34.48 
12.93 
52.26 

.52    !                           i 
0.H3     . 
1.02     1 

August 

27 
25 
26 

1     12  18  10.95 

'     11  54  41.68 

12  50  36.40 

1 

20  39  13.40 

22  10     0.36 

23  10     0.81 

14.04 
1.92 
2.08 

0.64 
1.56 
1.27 

September 
October 

21 
20 
21 

;      9  37    4.41 

9  11  20.11 

10    6  21.11 

21  38  17. .52 

23     6  58.86 

0     6     5.45 

18.57 

59.31 

5.89 

1.05 
0.45     . 
.44 

November 

25 
16 
17 

13  56  58.04 
7     1   11.07 
7  53  34.28 

4  13    6.47 

22  42  55.40 

23  39  23.77 

6.QS 
56.04 
24.73 

.21                            ! 

.64 

.96                                ' 

December 

20 
15 

18 

7  38  51 .80 
6  40  18.19 
9  22    9.52 

2  36  58.11 
0  17  19.22 

3  10  26.82 

58.60 
19.78 
27.57 

+ 

.49 
.56     1 
0.75 

1 

• 

! 


: 


[     October 


MERCURY. 


11 

18 


0  41  20.8 
0  53  19.2 


14    0    6.84 
14  39  43.08 


6.82 
42.86 


0.02 
0.22 


0>m 

i 
15 

20 

1  48  31.7 
1   16  15.3 
0  40*53.1 

22    2  15.1 
21  21  39.3 
21   17  15.1 

ir. 

11. 
11. 

12  .'.3  26.02 
12  52  36.64 
12  44  45.55 

Jl  59  60.53 
12  111  33.61 
12  14     1.41 

V 

24.95 
35.65 
44.38 

5!  1. 82 

'Xi.lH 

0.98 

E  N  IT  S. 

September 

Otober 
November 

—  1.07 
0.99 
1.17 

0.71 
0.43 

—  0.46 

l"      ' 


October 

25 

12  13  12.7 

November 

2 

11  .30  16.8 

5 

11  14  26.4 

1! 

10  43  32.1 

17 

10  M     6.6 

26 

9  33  21.2 

December 

29 

7  37  56.1 

2  28  51.01 
17  33.55 
13  30.26 

6   10.20 
2     H  19.13 

1  51  ,56.04 

2  9   1h.:H 


51.45 
31.18 
27.70 

H.02 
17.15 
54.12 


M  ARrf. 


2.56 
2.37 
2.56 

2.18 
1 .98 
1 .92 


17.19        —  J. 19 


0.66 
0.72 
0.73 

0.71) 
O..V> 

o..'):< 

0.11 


0.67 
0.65 
0.61 

0.62 
(L5:)     j 
i».55     i 

0.3S 


-f  0.01 

—  0.07 

0.09 


—  0.(H 
H-  0.07 
-I-  0.02 


:  i 


-  o.(n 


r-s^^-%,^  %^xj 
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say,  :uoon  and  planets — west  transit. 


FLORA. 


MEAN  time— WASHINGTON. 


1847. 

November 
December 

29    ' 
6 

7 

li.  ni.     8. 
12    5  )6.0 
11  30  48.7 
11  24  49.1 

8 
15 
21 

11   19  49.1 
10  45  20.4 
10  16  45.8 

24     i 

28 

1 

10    2  54.7 
9  45  54.7 

t 

ao 
O 

B 


RIGHT  ASCENSIONS. 


h.   m.     R. 
4  38  55.69 
31     8.46 
30    4.38 

29  0.13 
22  1.67 
1?     1.78 

14  58.06 
4  13  41.65 


C  — O 


SID.  TIME  OP  SEMI  Dl AM.  PASSING. 


Observed. 


C  — O 


'i 


IRIS. 


October 

3 
.1 

7  3  15.3 
7  0  2.1 
5  58  25.8 

November 

28 
3 

5  50  32.2 
5  34  59.0 

19  51  31.61     ! 
52  14.43 

20  13  15.59     ) 

17  )0.41     i! 
25  )3.96 


HEBE. 


August  11 


16  55  28.23 


JUPITER. 


December       28 


12  44    3.5 


7  12  19.61 


19.57 


—    0.01 


9ATU  RN 


August 
September 

25 
30 

1 

12  33  .58.6 
12  13    7.3 
12    4  41.6 

I. 

4 

10 
16 

11  52    3.1 
11  26  46.0 
11     1  31.1 

October 

8 
11 

18 

9  29  47.9 
9  17  26.4 
8  48  47.6 

20 
21 
26 

8  40  39.2 
8  35  36.0 
8  16  23.2 

1. 

November      1 1 
18 
20 

7  12  46.3 
6  45  27.8 
6  37  43.6 

22  49  36.31  ' 
48  11.73  i 
47  37.78 

46  46.83 

45  4.83  ; 
43  25.44  I 

38  11.04  I 
37  37.23  I 
26  29.55  I 

36  13.02  I 
36  5.54 
35  32.28 

.34  49.74 

35  2.79 

22  35  10.34 


8. 

34.85 
10.41 
36.33 

45.11 

3.20 

23.79 

9.64 

35.88 
28.03 

11.65 

3.98 

30.93 

48.38 
1.43 
8.74 


B. 

8. 

B. 

8. 

—  1.46 

0.64 

0.63 

_ 

0.01 

1.32 

•          • 

0.63 

•            • 

1.45 

0.60 

0.63 

+ 

0.03 

1.72 

0.56 

0.63 

0.07 

1.63 

0.53 

0.63 

0.10 

1.65 

0.57 

0.63 

0.06 

1.40 

0.60 

0.62 

4- 

0.02 

1.35 

0.65 

0.62 

_ 

0.03 

1.52 

0.58 

0.61 

+ 

0.03 

1.37 

0.,')(r 

0.61 

+ 

0.05 

1  ..OG 

0.65 

0.61 

0.04 

1.35    ; 

•          • 

0.60 

.     . 

1..% 

0.52 

0.,''>9 

4- 

0.07 

1.36    1 

0.52 

0.59 

0.07 

—  1.60     ! 

1 

1 

0..'-)6 

0.59 

+ 

0.03 
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URANUS. 


IBAN  TIME— WASHINGTON. 
1847. 


tober 


> 

2 

O 


20 


h.  m.      8. 

I 

li    3  18.7    I 


RIGHT  ASCENSIONS. 


Observed. 


h.  m.    8. 
0  59  16.04 


CompM.   !    C  — 0 


s. 


8. 


25.39    '  -f  9.35 


NEPTUNE 


tgU8t 

24 

29 

5 

13  58  38.7 
13  38  32.3 
13  10  20.5 

II 
12 

18 

12  46  10.0 
12  42  7.7 
12  17  53.9 

19 
25 
26 

12  13  52.2 
11  49  39.2 
11  45  37.2 

itember 

30 

1 
3 

11  29  28.5 
11  21  24.4 
11  13  20.5 

4 

10 
13 

11  9  18.4 
10  45  7.4 
10  33  2.0 

14 
16 
21 

10  29  0.7 
10  20  57.4 
10  0  52.0 

lober 

8 

9 

15 

8  52  44.0 
8  48  44.6 
8  24  49.0 

18 
21 
25 

8  12  52.8 
8  0  57.5 
7  45  5.G 

vember 

26 
29 

2 

7  41  7.8 
7  29  15.4 
7  13  27.4 

4 

1 

7  5  34.3 
7  1  37. G 
6  38  l.G 

22    8    8.03    I        8.37 

7  41.11  41.15 

7    0.53  0.72 

6  24.37  24.51 

6  18.04  18.36 

5  40.48  41.09 

5  34.56  34.83 

4  56.90  57.21 

4  50.91  50.95 

4  25.77  26.03 

4  13.49  13.68 

4     1.42  1.41 

3  55.18  55.32 

3  19.49  19.49 

3    1.73  2.16 

2  56.32  56.48 
2  45.26  ;  45.28 
2  18.33    I      18.34 

1     1.04  1.20 

0  57.53  57.48 

0  37.32  37.35 

0  28.86  28.80 

0  21.29  21.25 

0  12.90  12.85 

0  11.00  11.05 

0    6.39  6.38 

0    2.02  1.92 

22    0    0.C6  0.45 

21  59  59.95  59.91 

21  59  59.32  59.42 


-h  0.34 
0.04 
0.19 

0.14 
O.dfi 
0.61 

0.27 
0.31 
0.04 

0.26 
4-  0.19 

—  0.01 

+  0.14 
0.00 
0.43 

0.16 
0.02 
0.01 

+  0.16 

—  0.05 
+  0.03 

—  0.06 

—  0.04 

—  0.05 

+  0.05 

—  0.01 

—  0.10 

—  0.21 

—  0.04 
-f  0.10 


!l 
II 


DECLINATIONS  AND  SEMI-DIAMETERS 


0  F     T  II  E 


SUN,  MOON  AND  PLANETS 


O  B  S  E  II  V  E  I)    W  I  T  II 


THE   MUKAL   CIRCLE. 


1847. 


NATIONAL   OJSSERVATORY. 
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THE    SUN,    MOON    AND    PLANETS — MURAL    CIRCLE. 


•^^^^^^^^"^^ 


SUN. 


MEAN  TLME— \VASIIIN(n'ON. 


1847. 


tune. 


> 

to 

Si 

o 


Equniion  of   ,     -^ 


I     "\ 


APPARENT  DECLINATIONS. 


Observed. 


VERTICAL  SEMI-DIAMETERS. 


Computed.!      C— O.     '      Observed. 


Computed. 


C— 0. 


January 


February 


Marcli 


April 


May 

June 
July 


August 


September 
October 


November 


Dpoember 


5 
G 
1) 

VI 
13 
i»3 

1 

(> 

1> 
L"> 

o 

.'i 

G 
li) 

1 
3 

12 
IG 
21 

2G 

G 

17 
20 
21 

G 

111 
5 

10 
12 
lU 

20 
2G 
27 

14 

1 

IG 

IS 
19 
20 

2G 

28 
o 

8 
11 
18 

27 
29 

18 

23 

28 


m. 

H      5 
G 

7 

8 

8 

12 

13 
14 
14 

14 
14 
13 

12 
11 
11 

t 

7 
4 

3 
o 

I 

+    0 

—  0 

1 

2 
2 
3 

3 

—  3 

4-    1 


+ 


2i)     i 
30     ' 


4 
3 

3 
1 
1 

—  4 
10 
14 

14 
14 
15 

15 
16 
IG 

IG 
15 
14 

12 

11 

3 

—  0 
+     1 


2 


8. 

39.  G 

G.2 

23 . 1 

58.1 

8.8 

53.0 

17.9 
*)<)  I 

31.2 
25.5 

38.8 

24.8 
45.3 
31.2 

59.2 

41.3 

0.1 

23.7 
12.9 

55.8 

49. R 
11.1 
19.0 

16.5 
36. 3 
34.0 

53.0 
46.3 
19.5 

18.8 
.'iG.3 
44.1 

8.3 
50.0 
28.5 

14.8 
42.5 
25.6 

24.7 
15.2 
17.9 

42.0 

53.2 

3.7 

53.2 

4.1 

17.1 

5.8 
48.8 
40.0 

13.4 
32.5 
12.1 

43.0 
4."). 9 

15.3 


S. 


S. 


N. 


o     '     '/ 
22  37  55.94 
22  30  58.04    ! 
22    7  23. GG    j 

21  39  54.91     ; 
21  29  55.58 
19  27  57.13    ' 


7  25.32 
56  .52.21 


17 
15 
15  38  29. (k) 


:  13 
I  12 
I        9 

I  7 
I        6 

5 

I 

0 
—  0 
+     4 

G 
7 

8 
10 
11 

13 
14 
16 

19 
19 
23 

22 

20 
17 

15 
15 
12 


N.    + 


43  5.90 
42  15.54 
51  33.97 

14  21.03 

5  20.54 

42  6.27 

35  48.31 
12  a.Hij 
29  40.85 

15  47.66 
46  51.58 

9  21.87 

38  4.18 
4  29.79 

48  48.88 

28  10.40 

6  27.05 

29  43.71 

17  51.45 
57  6.74 
27  21.73 

43  35.45 
53  55.02 

2  20.00 

37  58.73 

2  25.15 

50  43.69 


12  31  3.77 
10  29  7.07 
10  8  11.17 

3  28  45.38 
_  3  17  44.23 

8  50  29.61 

I    9  34  30.03 

9  56  11.92 
I   10  17  54.84 

,   12  24  28.36 

13  5  13.08 

14  43  15.44 

16  33  2.74 

17  24  16.18 
19  12  54.49 

21  7  26.89 
21  28  41.10 
23  24  7.78 

23  26  59.18 
23  18  1.08 

23  14  49.46    \ 
_  23  11   10.77     I 


I 


// 

56 .  G5 
58.40 
24.17 

55.89 
55.72 
57.47 

26.58 
53.35 
32.86 

7.72 
17.03 
36.40 

22.68 
19.44 

7.80 

50.44 

8.30 

41.04 

47.16 
51 .02 
20.76 

4.45 
30.93 
47.06 

11.52 
26.44 
45.96 

51.40 

6.66 

21.63 

35.54 
55.71 
21.45 

58.76 
26.05 
45.23 

5.43 

8.15 

11.74 

45.73 
43.47 
29.03 

30.02 
18.08 
57.40 

27.68 
10.14 
15.42 

2.24 
14.91 
54.96 

27.80      • 
41.36 
8.96 

59.79 
3.06       . 

::2.iG     i 

11.28       i  — 


// 

0.71 
..36 
.51 

.98 
.14 
.31 

1.26 

•  • 

1.82 
1.49 
2.43 


-f  1.10 

—  1.53 

2.13 

—  1.44 
-h  0.19 

—  0.50 
0.56 

—  l.ll 


+  1.21 

—  1.82 

-f-  1.12 

—  0.61 
+  2.25 

—  0.05 
0.08 

—  0.10 

4-  0.09 
0.69 
1.45 

0.03 
0.90 
1.54 

1.66 
1.08 
0.57 

6.76 
0.58 

+  0.01 

—  2.56 

4-  0.68 
2.94 
0.02 

0.50 
+  1.27 

—  0.47 

0.91 
0.26 
1.18 

0.61 
1.98 

2.70 
0.51 


I    if 

16  18.27 
21 .02 
20.30 

19. .53 
19.23 
18.70 

16.82 

i7.33 

13.39 
13.63 
14.35 

i3.63 
9.40 

9.11 
6.12 
4.50 

2.09 

15  63.05 

60.87 

58.86 
57.92 

55.62 
56.71 
54.70 

51.43 
50.74 
46.97 

48.30 
46.15 
49.54 

49.66 
52.26 
51.64 

52.79 
53.60 
53.19 


16 


3.92 
6.66 

7.24 

9.84 

9.07 
10.26 
11.23 

12.03 
13.58 
15.22 

19.91 
19.34 
20.19 

18.96 

18.84 

17.92 
19.22 


17.24 
17.21 
17.09 

16.91 
16.85 
16.00 

14.85 
14.20 
14.03 

12.90 
12.30 
10.60 

8.95 
8.19 
7.94 

4.45 

4.18 
0.92 

0.36 
59.24 
58.96 

57.86 
56.79 
55.51 

54.28 
53.80 
51.92 

49.63 
49.09 
45.38 

45.11 
45.70 
47.54 

48.29 
48.62 
49.92 

50.14 
51.37 
51.59 

55.86 
0.45 
4.59 

5.15 
5.43 
5.70 

7.29 
7.80 
9.03 

10.45 
11.13 
12.65 

14.30 
14.61 
16.82 

17.12 
17.26 

17.27 
17.28 


II 

1.03 
3.81 
3.21 

2.62 
2.38 
2.70 

1.97 

3.30 

0.49 
1.33 
3.75 


(4.84) 
1.4G 

(4.66) 
1.94 
3.58 

1.73 
3.81 
1.91 

2.07 
2.41 

1.34 
2.91 
2.78 

1.80 
1.65 
1.59 

3.19 
0.45 
2.00 

1.37 
3.64 
1.72 

2.65 
2.23 
1.60 

3.47 
2.07 

2.09 

4.14 

1.78 
2.46 
2.20 

1.58 
2.45 
2.57 

5.61 
4.73 
3.37 

1.84 
1.58 

0.65 
1.94 


I. 
t. 


NATIONAL  OBSEBVATORY — ^WASRINOTOIT. 


[  293   ] 


I  ^*^^ 


m0*, 


^^^^^^%^^^^^^^^^^^^^^^^^^^^ 


^^^^k^«^^^%^^^^^k^« 


*1 


MOON. 


MEAN  TIME— WASHINGTON. 
1847. 


February 
March 


June 
August 


October 
November 


h.  m.    8. 

1  13  30  37.1 

5  16  20  35.7 

5  15    2  53.5 

24  7    9  42.9 

25  7  57  18.1 

31  12  17  16.9 

24  9    4  49.9 
19  6  25  19.3 

25  11  54  43.2 

26  12  50  37.7 
21  10    6  21.5 

16  7    1  11.7 

17  7  53  35.0 


20    10  38  52.3 
December       18      9  22  10.3 


t 

0) 

m 

o 
.o 

& 


S. 
S. 
S. 

N. 

N. 

N. 
S. 

N. 
N. 

S. 

N. 

N. 
S. 

s. 
s. 

s. 

N. 

s. 


APPARENT  DECLINATIONS. 


Observed. 


o    '       II 

+    6  37    1 .79 

—  8  40  34.94 

—  10  47  40.44 

4-  16  57  15.39 
4-  14  53  22.16 

+    66  24.19) 
32.76  5 

—  15    5  59.15 

—  17    1  46.52 

—  7  51  47.47) 

41.025 

9  30.98 

26  33.72 

27  54.13 
52  23.59 

28  58.21 ) 
70.96$ 

13    4.97 


—  3 

+  1 

—  5 

—  0 


Computed. 


// 

8.44 
27.56 
30.27 

15.08 
24.96 

20.85 

52.02 
44.37 

37.63 

33.03 
35.78 

50.27 
18.16 

61.62 
7.54 


C  — O. 


N.  L. 


// 


—  0.31 
+    2.80 

3.34 

•     • 

7.13 
2.15 

+    3.39 

—  2.05 


•  • 


•  • 


—    9.34 


S.  L. 


// 


+    6.65 

7.38 

10.17 


11.91 


9.84 


2.06 

3.86 
5.43 

3.41 
+    2.57 


Cor.  applied 
for  aef.  il- 
lumination. 


// 


+    0.44 


—    1 


+    9.15 


.28 


VERTICAL  SEMI-DIAMETERS. 


Observed. 


f      // 


1 14  50. 


80 


•     •     • 


16  37.54 


.     •     • 


Computed. 


16  36.98 


»      // 

14  43.58 
14  52.28 

14  52.62 

15  3.48 
15  54.60 

14  46.51 

15  11.76 

15  12.12 

16  34.32 

16  38.12 
16  37.63 

16    7.56 
16  17.83 

16  30.61 
16  16.12 


C— O. 


—  4.29 


—  3.22 


—  6.37 


MERCURY. 


MEAN  TIME— WASHINGTON. 
1847. 


March 


April 
May 
August 

October 
November 


2 
5 
6 

27 
16 
26 

16 

18 

2 


h.  m.   s. 

0  58  30 

1  5  30 
1     7  30 

22  20  27 
22  41  59 
22  51  17 

0  49  58 

0  53  18 

1  14  15 


a 
o 

S 


Center 


I 

l( 
(f 

I 

(t 


APPARENT  DECLINATIONS. 


Observed. 


0  '     " 

-  2  45  55.65 
—  05  6.73 
+  0  47  18.67 

1  44  12.22 
11  41  47.14 

+16  10  58.43 

—16    5  55.18 

17  12  23.70 

—23  21  33.72 


Comp'd. 


54.32 

3.45 

21.24 

2.73 
46.14 
61.64 

56.77 
27.12 
36.80 


C  — 0. 


// 


+ 


1.33 
3.28 
+  2.57 

—  9.49 

—  1.00 
+  3.21 

—  1.59 
3.42 

—  3.08 


VERTICAL  SEMI-DIAMETERS. 


Observed 


// 


3.41 


2.53 


Comp'd. 


// 


2.89 


4.15         3.34 


2.50 


C— 0. 


// 


—  0.52 


—  0.81 


—  0.03 


VENUS 


February 
March 

April 


m£ 


ay 


August 


October 


November 


fc^^^W^^^^M)^^^^^ 


5 
6 
5 

6 

28 

6 

17 
26 
31 

18 
20 

21 
25 

10 
19 

42 


1  4  31 
1  5  23 
1  23  34 

1  24    7 

2  6  33 
2  16  20 

2  30  19 
7  30  45 
7  18  24 

22  10  35 
22    2  14 

21  58  17 
21  43  56 

21     6  18 
20  55    4 


N. 
N. 

S. 


—13  19  17.31  16.62 

—12  52  54.97  55.14 

+  0  26  17.8J  21.10 

0  57  25.19  28.76 

23  6  54.64  58.15 

24  33  26.41  28.91 

+25  20  47.16  46.92 

—  9  13  54.38  54.73 
10  52  49.05  47.92 

5  37  83.81  51.58 

5    3  74.05  44.09 

4  48  36.26  6.83 

3  55  85.34  58.14 

3  13  19.74  1.59 

—  4  24  56.14  43.86 


+  0.69 

—  0.17 
3.29 

3.57 
3.51 

—  2.50 

+  0.24 

—  0.35 
+  1.13 

32.23 
29.96 

29.43 
27.20 

18.15 
+12.28 


5.79 
5.36 
6.29 

4.97 
4.98 
5.20 

0.82 
0.38 
1.09 

5.83 
6.74 
7.29 

5.21 
6.16 
6.39 

0.62 
0.58 
0.90 

7.65 

•  • 

•  • 

6.76 

18.48 
20.01 

0.89 

27. 4i 

26.72 
26.03 

1.38 

28.28 
27.96 

25.66 
24.24 

2.57 
3.72 

19.99 
17.45 

18.87 
16.50 

1.12 
—  0.95 

^^%^^#%^^#« 
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MARS. 


MEAN  TIME- WASHINGTON. 
1847. 


October 


I 

APPARENT  DECLINATIONS.  VERTICAL  SEMI- DIAMETERS. 

eo       I  I. 

O      ' 

*!     I      Observed.      'CompM.'j  C  —  0.    'Observ'd' Comp'd. 


Norember 


December 


h.  m.   8. 

18  12  50    0 

20  12  39  32 

21  12    4     6 

26  12    7  39    i 

11  10  43  30    I 

17  10  14    5    I 

20  10    0    1    ; 

29  7  37  55    ! 


// 


// 


// 


-1-13  33  12.00  I     17.16  l-f  5.16 


13  27  39.16 
13  28  44.40 

13  8  58.59 
12  20  36.57 
12  10  23.34 

12    7  56.25 
4-14  26  24.79 


43.86 
48.35  I 

4.77  ' 
44.92 
31.94  I 


4.70 
3.95 

6.18 
8.35 
8.60 


65.20         8.95 
35.16  4-10.37 


n 

11.05 
12.02 
11.68 

12.40 
11.06 
10.97 

9.76 
9.03 


9.75 
9.08 
8.66 

8.41 
5.53 


FLORA. 


December 

3 

11  44  57 

6 

11  29  50 

7 

11  24  50 

8 

11  19  50 

18 

10  30  55 

22 

10  12    6 

+14 

6  37.44 

14 

13  14.96 

14 

15  40.28 

14 

18    7.70 

14 

49  40.77 

4-15 

5  12.45 

IRIS 


October 


November 


1 
4 

26 

28 
2 


7  9  48 
7  0  3 
5  55  46 

5  50  27 
5  37  31 


-14  25  4.55 
14  23  53.46 
13  49  52.02 

13  44  23.65 
-13  28  35.21 


57.04 

25.20 
40.50 


—  5.02 
1.55 


JUNO 


August 


9  48  11 


—  6  44  69.53 


45.96 


-1-23.57 


CERES 


January 


8  15  19 


JUPITER. 


. 


January 


5 
11 
12 

14 

28 


9  23  50 

8  58  21 
8  54    9 

8  45  47 
12  44    3 


4-20  58  16.06 
20  55  14.31 
20  54  48.29 


20  54 
4-22  35 


4.95 
0.39 


17.30 
14.74 
50.34 

7.11 
3.53 


4-  1.24  22.81 

0.43  21.68 

2.05  21.23 

2.16  ;i  21.97 

4-  3.14  "  23.10 


21.70 
21.35 
21.29 

21.17 
21.88 


—  1.11 

—  0.35 
4-  0.06 

'-  0.80 
22 
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SATURN. 


BAN  TtMe-WASfilNOTON. 
1847. 


^8t 


tember 
)ber 


member 


18 
26 
30 

6 
8 
9 

11 
15 
18 

26 

27 

5 

6 
II 
16 

17 
20 


h.  m.  8. 
13  3  36 
12  29  57 
12  13    6 

11  43  35 
9  29  46 
9  25  39 

9  17  25 
9  1  1 
8  48  46 

8  16  22 
8  12  20 
7  36  25 

7  32  27 
7  12  45 
6  53  13 

6  49  19 
6  37  42 


> 

I 
B 


APPARENT  DECLINATIONS.       'VERTICAL  SEMI-DIAMETERS. 


Observed. 

Comp'd. 

O      »     '' 

9  27  40.70 
9  41  54.48 
9  49    7.47 

49.85 
64.16 
13.82 

10     1  32.82 
10  48  41.23 
10  49  43.62 

41.65 
49.73 
52.73 

10  51  43.50 
10  55  21.38 
10  57.  40.99 

52.77 
28.59 
48.20 

11     2  14.39 
11    2  39.62 
11     4  33.00 

23.70 
48.01 
42.10 

11    4  35.28 
11    4    3.60 
11     2  32.71 

42.99 
11.64 
40.81 

11    2    8.75 
11    0  37.88 

15.60 
45.90 

C— 0. 


n 

9.15 
9.68 
6. .35 

8.83 
8.50 
9.11 

9.27 
7.21 
7.21 

9.31 
8.39 
9.10 

7.71 
8.04 
8.10 

6.85 
8.02 


Observ'd 

Comp'd. 

II 

It 

9.73 
9.45 
8.55 

8.59 
8.62 
8.62 

9.98 
8.13 
9.31 

8.62 
8.42 
8.41 

8.91 
8.59 
8.52 

8.39 
8.34 
8.31 

9.89 
8.98 
9.45 

8«23 
8.22 
8.11 

8.97 
8.75 
8.10 

8.10 
8.04 
7.98 

9.09 
8.67 

7.97 
7.93 

C  — 0. 


n 


—  1.14 

—  0.83 
+  0.07 

—  1.36 
+  0.29 

—  0.90 

0.52 
0.25 
0.21 

0.66 
0.76 
1.34 

e.87 

0.71 
0.12 

1.12 

—  0.74 


URANUS. 


tember 
3ber 

6 

4 

26 

14    2  41 
12    8  47 
10  39    1 

Center 

<< 

+  6  14  19.81 

5  50  24.48 

+  5  30  23.57 

68.64 
73.90 
72.60 

+48.83 

49.42 

+49.03 

NEPTUNE 

;U8i 

2 
18 
19 

13  22  26 
12  17  54 
12  14  52 

Cen 

ter 

—12  12  38.05 

21  46.61 

22  19.88 

40.37 
48.59 
23.59 

1 
—  2.32 
1.98 
3.71 

tember 

26 

30 

6 

11  45  37 
11  29  29 
11     1  15 

26  25.70 
28  45.02 
32  38.82 

27.82 
45.79 
41.54 

2.12 
0.77 
2.72  1 

ober 

8 
11 
15 

8  52  44 
8  40  46 
8  24  49 

47  17.79 

48  11.33 

49  22.10 

18.02 
15.46 
23.78 

0.23 
4.13 
1.68  1 

18 
21 
26 

8  12  53 
8    0  57 
7  41    8 

50    8.01 

50  46.21 

51  37.81 

8.57 
47.69 
40.01 

0.56 ; 

'       1.48 

2.20  , 

vcmber 

27 
5 

7  37  10 
7    1  38 

51  46.12 

52  31.36 

48.48 
34.03 

2.36 
2.67  ; 

11 

18 

6  38    2 
6  10  36 

52  30.74 
—12  51  58.11 

32.87 
59.19 

2.13 
-  1.08  ; 

1 

i 
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RIGHT  ASCENSIONS,  DECLINATIONS  AND  SEMI-DIAMETERS 


OF    THE 


SUN,  MOON  AND  PLANETS, 


OBSERVED    WITH 


THE   MERIDIAN   CIRCLE. 


1847. 


NATIONAL  OBSERVATORY. 


,    MOOS   ISD    FLAUNTS — MCBIUIAN    CIRCLE. 


SUN. 

^■'  ■> 

=  ■■           1 

•-j'-i.i         1.    -V-.    C  — 0. 

eIR.  TIMM  or  SEMI-       j  1 
UIAHETEE  PASSING.       1   t! 

Obi'd.     ■C..mp.;C-0.    .| 

DKCLIXATI0X8 

SEHl-DIAMETB 

■■-■ 

ObBtrved.       [conip. 

C  — 0. 

-■-   ^> 

;:     »-::.!'     SI.M      +0.04 
■:     *  41.ro      44.31      —   .01 

-1  ::  ■:<.<■.'    c;>..it    +  .75 

]'l0.S4 
10.66 

10.87 

1 

lO.W  +o'.26  'j  N. 
10.74   +   .74   !  K. 
10. 16'-  .26', 

—22  .37  55.29  1  56.65  :  —1.36 
22  ^0  58.40  1  59.40         0.00 

•■  ■;■  j:,.^!    51.14    —  .36 

M  -11  .Vi  -^1     .VI. 16     —  .04 

;..  .^1  :■;.:.;    rJ.63    +  .Od 

10.42 
10.3IJ 
10.27 

10.53!+  .11    1  N. 
10.29   —   .09   ^  N. 
10.19;        .08  '  .. 

23    7  19.46     24.17     —4.71 
21  39  58.35     55.89     +3.46 

17.09! 
16.91' 
16.85] 

■    ,^i  ■    :'■ 

^'  ci  A'. I;'    4;i.« 

+  .73 

—  .74 

.40  ' 

8.82 

9.43        .     . 
9.22'       .     . 
8.661         .16 

S. 

19  55  37.42     34.42 

+3.00 

li 

.  >..■- 

■  t  .-.i 

■M  VI    -J.yj       3.P6 
Oi  i:.  14.-W    u.oa 
.•1   l^  lo.4i     14.89 

.06  ' 
.13 
.56 

7.8i 

8.21        .     . 
7.74        .     . 
7.63         .17 

N. 
N. 

17    7  34.34  .  36.58 
is  38  35.41     32!86 

—2.34 
7.45 

14.031 

;      '■■ 

■•■.•  ■.'!i  •-'1.03    20  .W) 

.3*  ', 
.43  1 

6.77 

5.81 
6.00 

6.63 

5.85 
5.7b 

—  .14      S. 

+     .04    ,;     .. 

-  .24  !,  N. 

13  42  10.83  '  17.03 
9  29  27.56  '  32120 

0.30 
i.64 

• 

19.301 

1  ^'*'   \ 

v:  -i:  0 

»->  4S  10. fl      IU.93 
•J3    3    fl.lW  ,     4.56 

.58 
.35 
.53 

5.43 
5.58 
5.39 

5. .36 
5.29 

5.08 

.07  ,    .. 
.29      N. 
.31  Ij  H. 

'7  14  19.26  '  3a!68 
6    5  15.58      19.44 

3.42 
3.86 

9.31' 

8.9* 
fl.19! 

;; 

ti  M.: 
;i   l.t.l      I. 

23    f!  47.49  ,  47.03 
•.■3  3i  34.4fi  ;  34.16 
i!;n7  1->.I7  ;  11.96 

.46 

.30 

—  .31 

5.11 
4.9i 

5.03 
4.6t 
4.51 

.09 
■.40 

N. 

5  49    3.95       7.80 
-    2  57  52.32  ,  56.36 

3.85 
4.30 

7.9li 

\i„a    1 

•J  i:i.'.' 
I  :is.!i 

1)  41  44.r.3     44.98 
1     3  37.07     ail.m 
I   10  .'..'..79     .'>5.7e 

+  .46 
Z  .25 
—  .01 

4.81 
4.78 
4.52 

4.41 
4.57 
4.S4 

.40 
—  .31 
+  .13 

+  "6  46  60.39  1  5i:02 
7  31  45.08  I  43.36 

9.37 
1.72 

IS  60!84 
60.75 

o.si 

1   '}\M 

1   14  35.25     .W.66 
1  'J!l  17.79     1H.17 
1  51  32.fl7     sa.iS 

+  .31 

5.13 
4.89 
5.18 

4.67;  —  .45 
4.85         .04 
5.18         .00 

7  53  63.01  I  58.33 
9  31  37.72  1  36.21 
11  28  19.16  1  17.90 

3.«8 
1.51 
1.36 

5B.64 
61.56 
57.86 

58.40l 
57.321 
55.76| 

1  :ii.4 

1  :.:,  16.10  ;  ifi.03 

1  .19    O.l.')       tl.l(! 
a  14     1.33       1.13 

~  .07  ! 

±:S! 

5.37 
5.33 
5.69 

5.2.1 
5.31 
5.59 

.13 

.07 
.10 

16  48  50.50     47.06 

12  9    9.14       4.62 

13  28  12.34  1  11.53 

3.44 
3.53 
0.83 

58.47 
59.19 
56.12 

55.511 
55.26, 
54.2^ 

W^S        1- 

:i  :ii.ii 

;i  i'J.4i 

a  .12    9.00       f^-HS 
a  59  53.61     53..33 
3  ;fc>  12.73      ia.03 

.02 

.30 

—  .70 

6.63 
6.63 

8.12 

6.36 
6.52 
7.36 

.37 
.11 

.86 

16  29  47.04 

17  3  62.16 
19  17  53.29 

45.96 
58.55 
51.40 

1.08 
3.61 
1.89 

55.44 
56.34 

53.61 

51.921 
51.69 
49.63! 

■I'i 

;i.',i.hI 
:i  4.i.i:' 

3  39    9.7S     10..11 
3  47    H.24       H.47 
;i  ;,1     «.46       H.35 

+  .53 
+  .23 
—  .11 

7..'>3 

7..'>8 
7.50 

7.34 
7.51 

7.58 

.19 

-  .07 
+  .08 

19  31   18.39 
19  57    9  41 
30    9  31.47 

16.46 
6.66 
31.37 

1.83 
1.75 
0.90 

53.85 
5S.SJ 

48.99, 

1/ 

;i  yl.i    II. 
.1    .-..o,  II. 

4    7  l.'t.I8      12-M 
4   l!l  ai..'.l     31.6a 
4  39  44.>47     45.13 

-  .19 

9.38 

7.88 
8.08 
8. 38 

■. 

S. 

31  36  32.31 
33  10  30.35 

3a!ll 
30.43 

-0.20 
+0.18 

■    ■ 

51  Its 

"■"1 

1  a;i.i' 

1    1.  -JY.!!' 

:,    4  26.6"  ■  26.47 
.',  41  46. G.'.,  46.55 
.',  5H  24.B7     34.93 

-  .13 

—  .10 
+   .05 

8.70 
9.98 
9.07 

8.66   —  .04 
8.8U1         .10 
8.90   -  .17 

33  33  23.01 

34!86 

i.85 

51  Its 

46.37 
45.99      , 

49.). 

•a 

iMly      -1 
A,.«     t'J 

■■( 

I  4.'..i 

.'1  X'..7     II. 

fi    B  41.99  1  41.98 
fi  43    3.55       1.46 
»  53  10.99  i  11.07 

.00 
—  .09 

+  .08 

5.09 

8.«l   +  .01 
8.68       .     . 
5.13  +  .04 

13  50  46. ;4 

45:S3 

i.51 

54!93 

45.99 
45.19^ 
49.9X     • 

:)  M.7' 

9  .'.6.11.77     53.83 

10    0  .li;.4'J  1  36.11 
HI  VJ    0.52       0.60 

+  .06 
—  .31 

+  .08 

5.30 
5.00 

4.80 

5.06,  —  .14 
4.09,         .01 
4.67,  ~  .13 

13  31     4.96 
13  11  14.62 
10  39    9.63 

5.43 
13.73 
8.15 

+0.57 
-0.89 
-1.47 

59.89| 
53.9E 
54 .9^ 

99.14^     1 
SBM    ! 

'r;;S. 

in  23  4I).33     40.24 

—  .09 

4.53 
4.50 
4.19 

4.61   +  .08 
4.40'  —  .10 
4.35,  +   .17 

10    8    9.55 
8  43  49.35 
8  31     7.33 

11.74 
53.21 
10.35 

+3.19 
3.96 
3.13 

54. DE 
56.53 
55.31 

11. si   1 

59.46     4 
59.991     ! 

;i 

4 

ti  4;i.i)! 
1     1,(1.  If. 
1  40.1 

11)  iH    "M       8.29 
HI  .11  45.04     45.44 
II)  M  59.50     59.09 

+  .30 
+  .40 
—  .41 

4.36 
3. 61 

4.27;  —  .09 
4.2.1'       .     . 
4.16   +  .45 

7  37  19  47 

6  30  44.85 

32.56 
45.34 

3.09 
+0.49 

S8.9S 
55.76 

53.14     ! 
53.84     1 

14 
IS 

4  S!4.fi 

4  4.'...'i     II. 

5  1.0     II. 

11  27  46.39     46.MI 
II  31  22.75  ,  22.36 
tl  :t4  57.61      57.76 

.10 
—  .39 
+  .15 

4.06 

4.00  —  .06 
3.99!       .     . 
3.90,       .     . 

3  38  49.13 
3    5  43.17 

45.73 
40.35 

-3.40 
1.89 

59.64 

61. S5 

55.81      ! 
5t.U     ! 

« 

5  !W.O : 
4  4!t.'J 

II  3H  .33.05  '  31.14 
11  42    H.r.9       8.49 
11  .16  30.03     30.14 

+  .09 
—  .10 
+  .09 

4.08 
3.91 
4.06 

3.99 
3.99 
4.03 

—  .09 
+   .08 

-  .03 

3  19  23.03 

1  56    2.33 

+  0  23  46.37 

19.71 
5.18 
46.26 

-3.33 
+9.85 
-0.11 

60.« 
63.» 
6S.4T 

5t.«      1 
5t.X     i 
58.0!      4 

i.    I'J 

a  3«.!i 

•J  Mi. II , 

14  n.r;, 

12  21  42.48     42.62 
VJ  25  19.52     19.55 

13  21     1.44       1.72 

+  -14 
+  .03 

-o.ae 

3.29 

4.22 

1    5.21 

4.21!  +  .93 
4.35|  -  .03 
B.25   +0.04 

—  2  20  57.63 

—  9  50  29.53 

61.44 
29.03 

-3.76 
+0.49 

15  64.79 

16  7.9! 

59.91     4 
4.59-1 
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MEAN  TIME- 
WASH  INiiTON. 
1847. 


>v. 


A.  18 
19 
28 

21 
22 
26 

28 
29 
3 

4 

6 
27 

4 

6 

7 

18 
23 

24 

28 


>c. 


Equation 
of  time. 


> 

0) 

BO 

M 

O 

S 

\2 


S  U  N— Continued. 


m.    s. 
-  14  42.1 

14  53.0 

15  4.2 

15  13.7 
15  23.2 
15  53.8 

16    3.8 
16    8.3 
16  16.8 

16  17.0 
16  13.0 
12  13.7 

9  37.4 
8  48.0 
8  21.8 

3  12.5 
0  43.2 

—  0  13.7 
H-  1  45.7 

RIGHT  ASCENSIONS. 


Observed. 


Com  p. 


h.  m.  8. 
13  31  30.58 
13  35  16.24 
13  39  1.74 

13  42  48.55 

13  46  35.65 

14  1  51.14 

14  9  34.39 
14  13  26.17 
14  29    3.89 


C  — 0. 


8. 

30.67 

16.03 

1.99 

48.59 
35.89 
51.72 

34.04' 

26. 35: 

3.59, 


B. 

+0.09 

—  .21 
+  .25 

.04 
.24 

+  .58 

—  .35 
+  .18 

—  .30 


14  36  56.81|  57.13:  -f 
14  44  .S3. 88   54.03 
16  11  41.58   41.79! 


16  41  54.15 
16  50  36.76 

16  54  59.31 

17  43  31.88 

18  5  44.38 

18  10  10.59 
18  27  56.51 


I 

53.541 
36.88! 
58.961 

32.32 
44.63 

11.18; 
56.67 


..32 

.15 

+  .21 

—  .61 

-f  .12 

—  .35 


+ 


.44 

.25 


.59 
-f-0.16 


SID.  TIMES  OF  SEMI- 
DIAMETER  PASSING. 


Obs'd.      Comp. 


M.   S. 

1  5.41 
5.52 
5.61 

5.56 
5.80 
6.21 

6.43 
6.61 
7.18 

7.16 
7.45 
9.95 

10.35 
10.63 
10.66 

11.25 
11.28 

11.40 
11.36 


B. 


C  — 0. 


8. 


5.42  +0.01 
5.52  .00 
5.61         .00 


5.70 
5.80 
6.211 

6.42| 
6.53! 
6.97i 

7.20' 

7.44! 
9.84| 

10.46 
10.61 
10.68 


.14 

.00 

+  .00 

—  .01 
.08 

—  .21 


+ 


+ 
+ 


.04 
.01 
.11 

.11 
.02 
.02 


11.17,  —  .08 


11.23 


.05 


11.22'         .18 
ll-15i  —0.21 


0) 


Of 

m 

x> 

o 

Si 


N. 


DECLINATIONS. 


Observed.      Comp.:  C  —  0. 


o      ' 

-  9  34 

9  56 

10  17 

10  39 

11  0 

12  24 

13  5 

13  25 

14  43 


// 


32.88! 
18.801 
57.74 


20.59 
52.95' 
24.7li 

10.131 
14.71 
14.15 


30.02 
18.08 
57.40 

27.59 

48.25 
27.68 

10.14 
13.31 
15.42 


II 

+2.86 

0.72 

+0.34 

-7.01 
+4.70 
—2.97 

—0.01 
+1.40 
—1.27 


15  20  54.49   52.56!  +1.93 


21    7  27.91 


22  14 
22  29 

22  36 

23  24 
23  26 

23  26 
-23  18 


30.07 
48.23 
55.21 

7.09 
59.15! 

7.301 
3.9(; 


27.80! 

31.62. 
52.43 
53.51 

8.96 
59.79 

8.94! 
O.Obi 


+0.11 

—1.55 
—4.20 
+1.70 

—1.87 
0.64 

—1.64 
+0.90 


SEMI-DIAMETERS. 


Ob'sd. 

Comp. 

C— 0. 

t    II 

II 

II 

16  6.45 
7.10 
8.83 

5.15 
5.43 
5.70 

—1.30 
1.67 
3.13 

"  8!l2 
13.18 

5.87 
6.13 
7.29 

1.99 
5.89 

11.77 
10.43 
15.29 

12.47 


16.63 

22.46 
16.61 
20.56 

21.30 
19.23 

18.89 

18.87 


7.80 
8.05 
8.03 

9.51 
9.98 


14.30 

15.32 
15.58 
15.68 

16.82 
17.12 

17.16 
17.26 


3.97 
2.38 
6.26 

2.96 


2.33 

7.14 
1.03 

4.88 

4.48 
2.11 

1.73 
—  1.61 


MOON. 


MEAT 
WASH 

*  TIME— 
IINGTON. 

847. 

> 

s. 

0 
.0 

RIGHT  ASCENSIONS. 

SID.  TIMES  OF  8EMI- 
DIAMETEU  PASSING 

■i 
t 

I!     S. 

~   .           0 

:).'    s 

i   3 

.  ,   s. 

.  ;  s. 

1  < 

DECLINATIONS. 

SEMI  DIAMETERS. 

1 

Observed. 

Comp. 

1 
C  — O.i 

1 
ObsM.  jComp. 

C— ( 

Observed. 

Comp.' 

C— 0. 

!  obs'd. 

Comp. 

C  — 0. 

1.     22 
5 

h.  m.  8. 

5    8    5.70 
10  .30  36.50 
16  20  35.34 

I. 
II. 
11. 

h.  m.     s. 
1  24  40.03 
10  17  57.29 
13  24  10. -27 

s. 
40.69 
57.90 
10.61 

8.      i 

+0  .'66, 
0.61, 
0.34 

8. 

8. 

67.38 
1.62 
2.20 

• 

0    •      '/ 
+  8  52    5.77 
6  37    9.38 

II 

5.30 
8.37 

II 

—  0.47 

—  1.01 

1 

1    •    • 

1 

16     1.16 
14  43.28 

ir.   31 

ril     4 

25 

12  17  16.58 

15  23  21.75 

8  49  40.80 

II. 
II. 
I. 

12  53    5.37 
16  15  27.42 
11     3  29.30 

5.72 
28.52 
30.74 

0.351 
1.10 

1.44i 

1 

1.41 

6.18 
0.90 

• 

• 
• 

!    !    N. 

+  2  55  37.77 

44.27 

+  6.50 

14  43.67 

7    29 

5.    25 

26 

14     9  15.59 

11  54  42.02 

12  50  36.91 

II. 
II. 

22  38  29.39 

22  10    0.69 

23  10     1.10 

30.48 
1.87 
2.04 

1.09, 
I.I81 
0.94, 

b.( 

36 

8.76 
9.72 
9.41 

+0.( 

• 

.    1    N. 

)6: 

.    1 

—  5  37  11.26 

10.11 

+  1.15 

1 

16  26.17 

It.    20 

.      16 

16 

8  41  21.33 
5  37  26.56 
5  37  26.86 

I. 
I. 

• 

20  38  38.60'  39.82 
19  16  44.27|  45.10 

j 

1.32 

0.83 

•          • 

9.29 
7.61 

•          • 
) 

• 
• 

• 

!  1    s. 

.    .    N. 

17    0  54.17 
17    0  48.03 

48.93 
48.93 

+  5  24 
—  0.90 

1 

15  34. .32 
15  34.32 

15  32.83 
15  33.26 

-  1.49 

—  1.06 

20 
22 
22 

9  11  19.98 
11    2  27.81 
11     2  27.81 

I. 
1. 

• 

23    6  58.73i  59.32 

1     6  17.92   19.57 

1 

0.59 
1.65 

•          • 

8.75 
9.00 

•          • 

• 

• 

.  1'    S. 

.  ,,   s. 

•        1 

—  3  24  47.90 

+  6  16  11.64 

6  16  21.31 

43.72 

16.68 
16.  G8 

+  4.18 
+  5.04 
—  4. 63 

1 
16*46!26 

16  28.95 
41.33 
41.33 

-  4.93 

25 
T.    16 

17 

13  56  58.15 
7     1  10.72 
7  53  34.09 

II. 

I. 

1. 

4  13    6.58     7.57 

22  42  55.04   55.98 

23  39  23.58|  24.30 

0.99' 
0.94 
0.72 

1.30'   . 
7.33i   .     , 
7.79,   .     . 

.    '    N. 

!     ^• 

+16  49    9.22 
5  27  60.03 

6.64 
50.56 

—  2.58 
,     +9.47 

1 

* 

i     .     . 

1 

20.22 
7.47 

20 
e.    18 

10  38  52.43 
9  22    9.41 

• 

I. 

*3  aO  26.70 

1 

^  1 
27.53 

+0.83 

'9.95 

•  i 

•  t 

1    s. 

1 

i 

+12  28  57.50 
+14  13     1.43 

61.61 
7.53 

+  4.11 
+  6.10 

1 
1 

1 

30.61 
16.11 

%OT 
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SUN,   MOON   AND    PLANETS — MERIDIAN   CIRCLE. 


MERCURY. 


MEAN  TIME- 
WASHINGTON. 

1847. 


Mar.     5 

6 

Oct.      15 


16 

18 
20 

29 

2 

17 


Noy. 
Dec. 


h.  m.  s. 
1     5  30.5 
1     7  29.5 
0  48  16.3 

0  49  58.0 
0  53  18.9 

0  56  35.8 

1  9  55.7 
1  14  15.0 

22  28  29.2 


T3 
0) 

09 

O 


I. 

1. 

Center 

I. 
I. 
I. 

Center 

I. 

I. 


BID.  TIMES  OF  BEMl- 
DIAMETER  PASSING. 


I| 


h.  m.   8. 

23  56  58.6'  58.21i 

0    2  54. 5i  54.31 

14  22  49.71  49.76 

14  28  28.21  28.35,' 
14  39  42.71  42.86' 
14  50  53.6  53.47i 


8. 

—  0.37 

—  .14 
+     .09 


+ 


15  39  44.3 

15  59  50.5 

16  14  59.1 


+ 


44.51 
50.15 
58.90,  —  0.25 


.12 
.12,1 
.111 

.16 
.40 


Comp.     C — 0. 


8 


0 


18 
19 


.22 
0.20 


> 
0) 

o 

.o 

B 


S. 

I  s. 

iCenter 

N. 
N. 
N. 

Center 

N. 
N. 


DECLINATIONS. 


Observed. 

Comp. 

C— 0. 

1 

O      '      II 

II 

II 

—  05    4.88 
-f  0  47  19.26 
—15  31  22.74 

3.45 
21.24 
25.40 

-h  1 .43 
4-  1.98! 
—  2.661 

16    5  57.30 

56.77 

+  0.53' 

17  12  23.95;  27.12  —  3.17ij 

18  15  22.461  24.26         1.80,' 

22  8  40.06!  41.02!        0.96 1 

23  21  34.65  36.80|        2.15! 
—19  29  30.03;  31.74:  —  1.71 


SEMI-DIAMBT. 


Obs'd. 

Comp. 

II 

li 

•  • 

S.83 
2.89 
2.44 

2.14 
2.51 
2.68 

2.46 
2.50 
2.55 

3!l5 
2.70 

2.83 
3.01 
2.93 

VENUS. 


Mar.      2 

6 

April     3 

5 
i 
9 

13 
6 

8 

18 
20 
20 
21 

24 
31 


■ 

May 


Aug. 


1  21  51.7  1. 

1  24    7.9  I. 

1  41  49.6  I. 

1  43  26.2  I. 

1  45    5.8  1. 

1  46  48.9  [. 

1  50  28.8  I. 

2  ]6  19.7  I 
2  18  51.6  1. 

2  31  34.7  I. 

2  34    4.5  I. 

2  34  32.0  I. 

2  32  43.9  I. 

2  26  50.8  I. 
2  10  10.2 


0  1  32.811  32.93;  -f0.12 
0  19  35.61  35.20,  —0.41 
2  27  43.71'  44.93'  -fl.22 


Sept. 
Oct. 

22 
14 
15 

0  40  53.4 
22  29  5.2 
22  24  15.0 

18 
20 
21 

22  10  36.8 
22  2  14.6 
21  58  18.1 

24 
25 
27 

28 

29 

Nov.      1 

2 

4 


21  47  19.4 
21  43  57.5 
21  37  37.5 

21  34  39.1 
21  31  49.1 
21  24  51.6  1 


I. 
11. 
II. 

II. 
II. 
II. 

11. 
II. 
II. 

II. 
II. 


2  37  13.67'  13.93 
2  46  46.65;  46.81 

2  56  23.05  23.68 

3  15  49.431  49.79 
5  12  25.66   26.24 

5  22  51.13   51.31 

6  15    1.86'    2.18 
6  25  25.14   25.78 

12  28  35.89   36.21 
12  30  44.05   43.51 

12  36  39.66  39.06 


12  44  44.82  44.38 
12  3  15.73  14.94 
12    2  21.22  20.38 

12  0  30.42  29.19 
12  0  0.04|  59.82 
11  59  59.34i  58.58 


0.26 
0.16 
0.63 

0.36 
0.58 
0.18 

0.42 

0.64 

H-0.32 

—0.54 

0.60 


12  0  48.46,  48.51 
12  1  22.63;  21.51 
12  2  54.72  53.69 


21  21  40.0  1  II. 
21  17  14.7'  II. 


12 
12 


3  52.36 

4  58.47 


51.78 
57.57 


12  10  33.89  32.97 
12  14  1.01  0.96 


0.44 
0.79 
0.84 

1.23 
0.22 
0.76 

0.05 
1.12 
1.03 

0.58 
0.90 


0.92 
0.05 


Aug. 
Sept. 
Oct. 


Nov. 


Dec. 


L 


12 
17 
14 

20 
25 
26 

5 

16 
17 

29 
14 

29 


16  46  52.8 
15  7  32.9 
13  10  34.3 

12  39  34.4 
12  3  2.4 
12  7  39.2 


11  14  26.1 
10  18  53.9 
10  14  4.6 

9  20  44.1 
8  24  23.9 
7  37  56.3 


II. 
I. 
I. 

1. 
I. 


I. 

• 

I. 
I. 


2  11  44.29 
2  54  3.94 
2  43  13.07 


43.05 

2.50 

11.41 


2  35  47.33  1  45.31 
2  28  53.72  1  51.45; 


1.24 
1.44 
1.66 

2.02 
2.27 


2 

2 
•2 

1 


13  29.93  I  27.70! 


1   10.66 
0  19.37 


54    5.99 

1  56  45.43 

2  9  18.59 


8.51' 
17.15; 

3.45' 
44.14, 


2.23 
2.15 

(2.22) 

2.54 
1.29 


0.35 
.35 
.39 

.39 
.39 
.39 

.40; 
.47 

.48 

.5lj 
0.511 
1.10, 
1.12 

1.18! 

1.90 
1.88, 
1.86 

1.80- 
1.76 
1.74! 

1.65; 
1.63; 
1.58 

1.55 
1.53 


1.43' 
1.39 


I    S. 

!    N. 

S. 

N. 
N. 

N. 

N. 
N. 

N. 
N. 
N. 

N. 
N. 

N. 
N. 
N. 

N. 
N. 
N. 

N. 
N. 

N. 
N. 
S. 

N. 
S. 


15  30  .     .1  58.76 

16  20  37.96.  42.39 

17  8  41.90:  48.47 

18  39  43.12'  46.03 
24  33^27.94;  28.91 

24  48  24.86  22.65J 

25  20  52.43'  51.13 
+25  18  56  38  52.69 
—  6  58  34.86;  37.68 


—  1     7    0.82:  58.15  -h  2.67 
-H  0  57  27.90!  28.76         0.86 
14  39  39.6O;  43.79         4.19 


4.43 
6.57! 

2.91 
-f  0.97 

—  2.21 

1.30 
3.69 

—  2.82 


+  4.33 
3.15 

20.24 
30.51 
21.96 

27.88 
30.50 
28.17 

26.83 
29.91 

26.22 
23.02 
19.64 

21.89 
+21.77 


8  30  40.06  35.73 
10  52  51.07j  49.92 

13  46  44.81  24.57 
6  56  39.45I  8.94 
6  35  57.51   35.55 


5  38  19.46  51.58 
5  4  14.59  44.09 
4  48  35.OO1    6.83 

I 

3  56  24.97  58.14 
3  36  49.67|  19.76 

3  28  33.64!  7.42 
3  21  22.99  59.97 
3    6  15.72  56.08 

3    3  19.84;  57.95 
—  30  22.61!    0.84 


5.57 

6.29 
6.38 

6.12 
6.49 
6.92 

5.71 


18.04 
21.34 

29.16 
29.89 
28.62 

25.32 
24.73 
26.41 

24.30 
24.80 

23.06 
22.95 
22.67 

22.06 
21.10 


MARS. 


5.17 
5.21 
5.61 

5.68 
5.72 

5.80 
6.39 
6.45 

6.80 

6.87 

16.84 

17.90 
20.01 

27.72 
27.97 
27.68 

26.72 
26.03 
25.66 

24.24 
23.51 

23.14 
22.79 
21.73 

21.74 
20.72 


q 


0.97 

6.15 


—0.421 

+   .47 

.66 

.67 
.67 


17.19—  1.40    ,     0.54 


•  Observed  A\,  diminished  55. 


II 


.64 
.29 
.59 

.53 

.45 

0.38 


—0.39 

+0.44 

.  . 

—6.16 


N. 
N. 
N. 

N. 
N. 
S. 


N. 

N. 
N. 


+  9  59  16.63:  8.40 
13  36  32.25!  26.68 
13  42  52.95!  58.06 

13  27  41.17*  43.86 
13  12  14.41  20.18 
13    8  58.63   64.77 


12  10  25.841  31.94 

12  12  27.04  34.54 

12  59  19.08  25.42 

+14  26  27.46  35.16 


-8.23 
—5.57 
+5.11 

2.69 
5.77 
6.14 


6.46 

7.50 

6.34 

+7.70 


7.72 


10.70 

11.55! 
10.92 
13.41 


11.38 

8.86 
9.04 
9.20t 


6.25 

8.27 
9.67 

9.77 
9.76 
9.75 


8.86 

7.71 
6.53 
5.53 


NATIONAL    OBSERVATORY — WASHINGTON. 
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cL       25 

29 

OT.        2 


FLORA. 


MEAN  TIME- 
WASHINGTON. 

> 

u 
a> 
a 

o 

1847. 

U 

h.  m.    8. 

rov.    29 

12    5    6.0 

lec.       6 

11  29  50.3 

7 

11  24  49.7 

8 

11  19  49.4 

14 

10  50  12.0 

21 

10  IG  46.6 

RIGHT   ASCENSIONS. 


Observed . 

Comp. 

h.  m. 

8. 

8. 

•4  38  55.46 

•     . 

4  31 

9.92 

9.85 

4  30 

4.99 

5.25 

4  5-9 

0.46 

0.81 

4  22  57.54 

57.51 

4  17 

2.50 

1.91 

C— 0. 


8. 

—  6.07 
-h     .26 

+     .35 

—  .03 
ll—  0.59 


^Observed  JR.  diminished  5s. 


SID.  TIMES  OF  SEMI- 
DIAMETERS  PASSING. 


Comp.  C — O. 


8. 


8. 


> 

V 
OQ 

.o 
o 

B 


DECLINATIONS. 


SEMLDIAMETERS. 


Observed. 


// 


Comp. 


// 


4-13  59  17.75 

14  13  14.751  18.8 

14  15  43.69J  45.1 

14  18  12.71!  18.0 


C— 0. 


14  35  49.02 
-hl5    1  15.99 


51.23 
15.27 


4-  4.05 
1.41 

5.29 
+  2.21 
—  0.72 


5  58  26.0 

•  • 

5  47  49.3 

•  • 

5  37  30.9 

•  • 

20  13  15.27 
20  18  23.56 
20  23  49.74 


15.444-  0.07 
22.93—  0.63 


48.57 


—  1.17 


IRIS. 


—13  52  30.74 

13  41  19.57 

—13  28  37.32 

31.54 
29.72 
40.49 

—  0.80 
10.15 

—  3.27  , 

Obs'd. 

Comp. 

C— 0. 

II 

II 

11 

1 

HEBE. 


n       7  36    4.2 


16  55  28.55 


—  97  20.19 


JUPITER. 


LIU 

5 

9  23  49.9 

II. 

13 

8  54 

9.1 

I. 

ib. 

23 

6  10 

17.3 

I. 

ec. 

28 

12  44 

3.5 

I. 

4  24    3.27 
4  21  53.23 

4  23  10.15 
7  12  20.59 


3.12 
53.32 

9.95 
19.57 


—0.15 
4-0.09 

—0.20 
—1.02 


1.64 

1.44 
1.71 


N. 
N. 

N. 


4-20  58  14.07 

20  54  54.24 

21  7  17.79 
4-22  35    2.21 


17.30 
50.34 


4-    3.23 
—    3.90 


12.85   —    4.94 


3.53 


4-     1.32 


a  . 

•  • 

21.69 


SATURN. 


12  13  28  45.9 

18  13    3  36.3 

26  12  29  58.5 

29  12  17  19.8 

3  11  56  15.2 

6  11  43  37.2 

28  10  11  16.7 
14  9  5  7.9 
26  8  16  21.9 

29  8  4  19.9 
11  7  12  46.5 
17  6  49  19.4 

29  7    3    2.3 


I. 
I. 
I. 

I. 
I. 
I. 

I. 
I. 


I. 
I. 


22  .')3    4. 82     3.07—1.75 

0.76 
1.48 


22  51  30.45:  29.69 
22  49  19.56'  18.08 


22  48  28.34.  27.40  0.94 

22  47    3.08'     2.18  0.90 

22  46  12.71    11.01  1.70 

22  40  21.18   19.82'  1.36 

22  37    6.31     4.85  1.46 


22  35  16.64  15.481      1.16 

22  34  49.95  48.38       1.57 

•22  34  59.72  58.38     (1.34) 

22  36    2.13  0.86i  —1.27 


•  Observed  iR  increased  105. 


0.57 
0.66 


0.63 
.63 
.63i 

.63 
.63 
.63 

.63 
.62 


.60 
.59|4-  .02 

.59—  .07 

0.58; 


N.  — 


N. 
N. 


9  17  19.04 
9  27  41.50 
9  41  52.92 


28.98 

49.35 

4.16 


9  56  10.52  23.55 


10  1  51.15 

10  54  30.58 

11  2  16.69 


11 
11 
11 


3  23.71 

4  7.02 
2  6.51 


41.65 

37.76 
23.70 

29.72 
11.64 
15.60 


•10  54    5.84     12.70 


—  9.94 
8.35 

11.24 

13.03 
9.50 

7.18 
7.01 

6.01 
4.62 
9.09 

—  0.80 


9.11 
10.05 


8.66 
10.89 

8.59 
9.87 
9.22 

9.02 


4-  0.18 
—  0.73 


8.63 
9.29 
9.32 

8.62 
8.62 

9.06  4-  0.40 
8.90—  1.99 

8.8614-  0.27 

8.68 

8.59 


8.41 


—  1.19 
0.63 

—  0.61 


0*^ 
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SUN,    MOON   AND   PLANETS — MERTDIAN   CIRCLE. 


NEPTUNE. 


MEAN  TIME— WASH- 
INGTON. 

1847. 


July 
Aug. 


Sept. 


Oct. 


h.  m.  8. 

27  13  4G  34.8 

18  12  17  54.4 

19  12  13  51.5 

25  11  49  39.1 

26  11  45  37.3 

29  11  33  30.3 

4  11  19  19.4 

6  11  1  14.6 


26 
11 
18 
26 
27 
29 


9 

8 
8 
7 
7 
7 


40  46.5 

40  44.6 
12  5G.0 

41  7.9 
37  10.3 
29  15.1 


RIGHT  ASCENSIONS. 


I     > 


Srn.  TIMES  OP  SEMI-   . 
DIAMETERS  PASSING,  il    g 

!    O 


I)E(^LINATH)\S. 


BEMI  DIAMETERS. 


Observed. 


I 


Comp.!    C  — O.    ',  Obs'd.   iComp.'c— 0.|'  .§    ■ 


h.  m.  s.        s.      I         6. 
22    7  51.78!  52.20'  +    0.42 


8. 


22    5  41.02   41.09 


.07 


22  5  34.04i  34.83|  .79 

22  4  56.96,  57.2li  +  .25 

22  4  51.01    50.95  —  .06 

22  4  31.73'  32.24'  +  .51 

22  3  56. J5   55.32  —  .83 

22  3  43.18'  43.23  +  .05 


8. 


I  I 

Observed.      '.Comp.i    C  —  O.    I,  Obs'd 


S.       li 

I 


22 
22 
22 
22 
22 
22 


1  52.84, 

0  49.39' 

0  29.00 
0  11.16 
0  9.43 
0    6.10! 


53.18 
50.35 
;>8.yo 
11.05 
9.37 
6.38 


+ 


+ 


.34 
.96 
.20 
.11 
.06 
0.28 


// 


// 


// 


r-  12  21  47.74,  48.59i  —    0.85 


12  22  22.81'  23.59 


12  28  9.23 
12  31  35.70 
12  32  38.85 

12  42  39.99 
12  48  14.68 


0.78 


11.47  —  2.24 
35.10'  +  0.60 
41.54  —    2.69 


40.04 
15.46 


12  .51  39.99  40.01 
12  51  44.70  48.481 
12  52    3.15 


3.4i:  — 

I 


f 
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RESULTS   OF    EQUATOHIAL. 


• 


APPARENT  PLACES  OF  NEPTUNE. 


MEAN  TlME-WASin\GTO\. 


1847.   Jan. 


5 


8 


12 
22 
27 


Mar.    24 

April     2 

4 

6 


May 
June 

July 

Aug. 
1848.  June 


11 

30 

7 

16 

6 

]] 
24 

19 
17 


h.  m. 
6  40 


ti 


6  57 
6    8 

6  23 


5 


6 
6  22 

6  27 

17  25 
17  2 
16  46 

16  36 
IG  38 
16  39 

16  27 
16  37 
16  32 

16  26 
16  37 
15  42 

15  8 
14  47 
14  20 

14  41 
13  22 

10  18 
6    6 


8. 

27.6 

24.4 
44.0 

4.9 

16.4 

27.4 

6.0 

35.7 
48.4 
54.7 

7.6 
14.3 
31.7 

13.5 
20.2 
11.6 

32.7 
27.6 
56.7 

45.2 

20.8 
27.3 

38.9 
48.6 

47.7 
11.4 


COMPARISON  STAR. 


7648|  B.  A.  C.  .     . 
Weisse  XXI,  1220 

(J) 

7648,  B.  A.C.   .     . 
Weisse  XXI,  1220 

CI) 

(1) 
(1) 
0) 

7722,  f^  A.  C.   .     . 

K 
il 

II 

Weisse  XXII,  123 
8722,  B.  A.  C.   .     . 

Weisse  XXII,  123 
7722,  B.  A.  C.  .  . 
Weisse,  123  . 

7722,  B.  A.  C.  .     . 
Weisse  XXII,  123 
7740,  B.  A.  B.  .      . 

CI 
14 

il 

l« 

7722,  B.  A.  C.   .     . 


li 


a 


21 


m. 
55 
55 
55 

55 
55 
55 


55 


57 
21  57 


22 


5 

6 

7 

#■ 
t 

7 

7 

7 
7 

7 


I 
9 

9 
10 
10 

10 

8 

5 
22    4 


8. 

5.04 
5. .33 
5.17 

25.92 
26.38 
26.33 

56.15 
15.04 
57.04 

54.11 
57.85 
1J.93 

24.96 
24.67 
31.23 

31.65 
43.38 
43.98 

56.01 
56.02 
32.25 

57.56 
20.93 
38.90 

34.65 
8.19 

34.92 
53.26 


C  — 0. 


o      '       " 

13  14  8.41 
14  7.00 
14    3.06 

12  15.54 
12  14.45 
12    9.72 

9  33.05 
13  2  38.90 
12  59    0.68 

16  42. .50 

11    2.81 

9  50.26 

8  43.20 
8  46.62 
8    9.48 

8  16.59 
7  2.91 
7     4.08 

5  59.77 
12  6  0.48 
11  57  39.49 

11  55  31. ,37 
11  53  34.87 
11  52  40.50 

11  53  12.53 

12  7  49.50 

12  22  16.90 
12  25  28.30 


Aa 


s. 
H-  0.23 

—  0.06 
4-  0.19 

0.64 
0.18 
0.30 

H-  0.05 
0.00 

—  0.58 

—  0.02 
-f-  0.68 

0.0 1 

0.06 

0  36 

4-  0.26 

—  0.21 
+  0.72 

0.09 

0.35 
0.38 
0.09 

0.10 
+  0.78 

—  0.05 

+  0.21 
0.32 

0.41 
+  0.19 


^A 


No.  of  i 
Com  p. 


I 


n 

+  0.12 

—  1.29 

—  4.79 

+  0.02 

—  1.07 
5.41 

5.50 
l.b3 
0.58 

2.75 
1.26 

—  3.07 

+  1.12 
4-  2.36 

—  0.81 

+  6.03 

—  1.06 

—  0.01 

4-  0.08 
4-  0.98 

—  1.12 

2.66 

1.61 

1.09 
3.70 

3.89 

—  0.43 


6 

6 
o 

3 
3 

7 

7 
5 
2 

5 
3 
4 


5 


G 
C 


10    ■ 

5 

8 
7 

3 
9 
G 

6 
6 
5 


5 


c 


11 


MEAN  PLACES  FOR  1850.0  OF  STARS  COMPARED  WITH  NEiaXNE. 


STAR. 

MAG. 

'              a 

1 

fJ 

Al'THORlTY. 

7648,  B.  A.C.     . 
Weisse  XXI,  1220 

(1) 
7722,  B.  A.C.     . 

7740,  B.  A.C.   .      . 

Weisse  XXII,  123 

7 
9 
9 
6 

7 

9 

h.    m.     s. 
21  50  18.90 
21  52    0.64 

21  58  45.38 

22  2  35.95 
22    4  16.37 
22    6  33.80 

o      »       " 

—  13  22  49.09 
13  25    5.60 
13  14  20.96 
12  18    0.69 
11  48  12.10 

—  12  00  41.92 

All  known  observations. 

Wash.  Ob.,  vol.  III. 

Wash.  Ob. ,  1853. 

Wash.  Ob.,  vol.  111. 
II                II 

Weisse  and  Rumker. 

¥^0mr%0^9*0*>^i»»^^^ 
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APPARENT  PLACES  OF  ASTRJEA. 


BAN  TIME— WASHINGTON. 


147.  Feb.      1 
12 


April     6 

7 

9 
11 


14 


15 


IG 


18 
20 
22 

26 

30 

May      5 

6 


t 
16 


17 

June      G 
8 

11 
14 


h.  m.  8. 
16  41  3.1 
16  46  41.0 
15  13  28.4 
15  21  39.7 
15  30  12.7 
15  33  41.7 

14  0  53.4 
14  22  42.6 
13    4  39.6 

13  14  59.3 

14  35  37.6 

13  52  14.4 

It 

15  23  25.7 

12  3  16.2 
12  36  48.4 
12  44  19.2 

12  43  58.0 
(< 

14  28  29.1 

14  23  28.6 

13  13  11.8 

13  44    8.7 

13  44  29.7 

14  16  23.2 
12  52  21.1 

12  42    9.9 

13  16    7.3 

13  21  48.4 

13  43  25.0 

14  6  27.2 
13  19    3.7 

12  45  36.4 

13  1    7.1 

12  48  15.4 

13  13  21.1 
13  0  28.8 
13  5  16.8 
13  34  23.7 

12  51  16.5 

13  16  4.2 
13  14  13.1 

13  36  8.0 
11  59  12.2 


COMPARISON  STAR. 


28320  Lai.    . 


(< 


i    WeisseXV,  789 


<« 

c< 

<4 


Weisse  XV,  173 
176 
173 
176 
173 
83 


<i 
(( 

<( 
(( 


121 

83 

121 

83 


5351,  B.  A.  C. 
29414,  Lai.  . 

5351,  B.  A.  C. 
29414,  Lai.  . 
5351,  B.  A.  C. 
29414,  Lai.  . 
Weisse  XVI.  83 
5351,  B.  A.  C. 

29414,  Lai.  . 
Weisse  XVI,  83 
5351,  B.  A.  C. 
29414,  Lai.  . 
5351,  B.  A.  C. 
WeisseXV,  1109 

cc 

29208,  Lai.  .  . 
29208,  Lai.  .  . 
5324,  B.  A.  C.  . 
Weisse  XV,  601 
976 


(I 


861 
976 

828 


28945,  L-ii.  .  . 
28607,  Lai.  .  . 
28607,  Lai.  .  . 

Weisse  XV,  8:»8 
5074,  B.  A.  C.  . 


a 


h.    m.     8. 
15  27  29.83 

15'40*50!47 

15  40 '51. '49' 

16  7  23.13 


7 
7 
7 
6 
5 

5 
5 
4 
4 
4 
4 

4 
4 
4 
4 
4 
3 


22.84 

8.64 

8.47 

32.11 

50.34 

50.91 
48.72 
49.39 
36.50 
34.54 
34.45 

6.28 
6.30 
3.96 
3.86 
5.14 
35.26 


16 


15  57 
57 

54 
49 

48 
48 

47 
47 
39 
39 
39 
38 

39 
21 
20 


11.03 
10.05 
1.2.'i 
46.23 
53.14 
53.87 

59.11 
58.86 
35.97 
35. 6G 
34.53 
39.99 

39.65 

48.80 
23.08 


18  37.73 
!  15  17  1.86 


3  34.47  . 

3  35.39  i 
3  33.69 

2  28.92  I 

1  19.17  ' 

0    1.69  I 


// 


—  13  42  2.92 
*  14  3  13.84 

'  14  3  8.95 

12  57  44.28 
57  43.63 
54  30.44 

54  29.62 
47  22.56 
40  24.66 

40  25.01 
40  11.83 
40  11.24 
29  46.64 
29  38.57 

29  36.93 

25  52.97 
25  53.30 
25  37.67 
25  36.60 
25  42.03 
22  4.18 

21  58.24 

22  3.55 
21  53.25 
14  24.07 

12  G  57.84 
11  59  10.06 

43  41.11 

43  38.05 

28  18.85 

9  53.99 

6  21.45 

6  21.62 

2  49.68 

Jl  2  46.34 

10  33  41.48 

33  41.26 

33  38.56 

30  51.98 

10  30  50.82 
1)  56  14.78 

55  30.57 

55  20.56 

—  9  56  21.66 


No.  of 
Com  p. 


8 
7 
7 

10 
5 
3 

5 
5 
6 
6 
6 
7 

7 
o 

2 
4 

3 
3 


5 
5 
5 
4 
3 

12 

6 

3 

11 

10 

5 

5 
5 
6 
6 
3 
3 

5 
5 

8 

I 
o 

5 


5 
5 
5 


9 
5 


t 

at 

O 


H. 


I 


MEAN  PLACES  FOR  1850.0  OF  STARS  COMPARED  WITH  ASTR/EA. 


STAR. 


320  Lai.     .      . 
eisse  XV,    7W9 
eisse  XVI,  173 
eisse  XVI,  176 
eisse  XVI,    ^3 
eisse  XVI,  121 
51,  D.  A.  C.  . 
414,  Lai.  .     . 
eisse  XV,  1 109 
208,  Lai.  .     . 
24,  B.  A.  C.  . 
^eisse  XV,  976 
'eine  XV,  861 
945,  Lai.  .     . 
^eiisc  XV,  828 
1607,  Lai.  .     . 
174,  B.  A.  C.  . 


a 

h. 

m. 

s 

« 

15 

25 

42. 

19 

15 

41 

11. 

88 

9 
9 


16 
16 
16    5 
16    6 

15  59 

16  1 
15  58 
15  56 
15  56 
15  51 
15  44 
15  45 
15  42 
15  35 
15    6 


27.. 3-2 

3(1.66 

16.48 

45.83 

16.67 

32.17 

15.76 

8.80 

7.71 

22.48 

45.82 

59.97 

45.35 

2.92 

4.34 


r^ 


AUTHORITY. 


0       '          '/ 

—  y^  43  12.1:1 

W.isli.Ol).,  vol.  III. 

14   434.66 

(( 

VI  .'iO  .'•)0.64 

n 

13     4   11.67 

(( 

lx>  38  51.53 

(( 

12  50  3:i.2l 

tc 

12  20  13.55 

(1 

12  29     9.35 

(( 

12     4  50.18 

(C 

!1  26  22.36 

La  la  ml  V  (.'at. 

10  57  17.91 

All  known  observation.^. 

10  49  49.92 

Wash.  Ol).,  vol.  HI. 

11  22  50.44 

Weisse  Cat. 

10  38  29.94 

Wichmim  A.  N.,  694. 

10  31  57.53 

Wash.  01).,  vol.  111. 

10  26  22.80 

Riiniker  Cat. 

—    9  46  44.59 

All  known  ob:.ei  vationr,. 

1  ^-».y~  j-»^- ,-».—•    "  yv."   -^  y 
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RKSOTLTS    OF    EQUAXORrAL. 


APPARENT  PLACES  OF  HEBE. 


1841^.   Aug. 


Siept. 


h.  m.     R. 
K)      1>    4  10.3 
9  3d  47.2 
n      S  n  31.1 

B  23  20.4* 
1»      9     1  24.2 

19  8  44  14.0 

20  9  10  25.5 
25     10  50  2^.2 


30 
1 


4 

6 

13 
M 

15 

16 
17 

20 
21 

22 


7  49  59.2 
9  11  13.6 

8  7  28.4 
8  J8  7.5 
8  32  23.4 

8  41  56.9 
8  11  5.3 
8  30  20.5 

8  34  16.0 

7  59  53.6 

8  55  25.9 

8  8  30.6 
»  24>  46.4 
7  52    0.2 

7  53  48.8 
7  54  35.1 
7  29  18.9' 

7  34  3.6 
7  3&  32.0 
7  33  49.2 


COMPARISON  STAR, 


Weisse  XVI,  1033  . 


«♦• 


3 

18 


WeiretXVir,  83 
Weisse  XVII,  3 
Weiase  XVII,     3 

31078rLal.   . 
Weisse  XVII, 
Weiwe  XVII, 

Weisse  X VI,  11.39 
Weisse  XVII,  155 
Weisse  XVII,  179 

Weisse  XVII,  168 
WeisTO  XVIIr  65 
Weisse  XVII,    13 

5845,  B.  A.  C.   . 


it 


(10) 

Weisse  XVI,  360. 

Weisse  XVI,  360  . 

Weisse  XVI,  366  . 

Weisse  XVI,  397. 

Weisse  XVI,  397  . 

Weisse  XVI,  464. 

Weisse  XVI,  392. 

(13) 

(13) 
5919,  B.  A.  C.  .     . 


(( 


a 


h.   m.    8. 

16  55  17.37  I 
55  17.84  : 
55  28.93 

5o  28.40 

57  39.49 

58  4.51 

58  30,88 
I^  58  31.49 

17  1  12.23 

4  24.16 

5  55.68 
5  55.31 

7  27.85 
7  29.02 

7  28.93 

8  16.82 
10  1.70 
13  13.9 

13  13.9 

16  45.40 

17  50.62 

18  52^6 

18  53.48 

19  56.92 

21    3.78 
21     4.32 

24  24.5 

25  25.7 
25  42.04 

17  26  54.53 


o    '       '/ 

8  58  42.20 

8  58  57.77 

9  7  39.94 

9  7  41.62 
10  12  2.76 
10  21    6.57 

TO  30  20.54 

10  30  22.99 

11  16  24.81 

12  0  7.34 
12  18  17.53 
12  18  19.57 

12  35  24.21 
12  35  27.32 
12  35  30.66 

12  43  55.07 

13  1  18.50 
13  34  34.6 

13  34  34.6 

14  0  0.25 
14  8  39.67 

14  16  16.73 
14  16  20.60 
14  24  11.75 

14  32  7.14 
14  32  11.15 

14  55.5 

15  3.1 

15  3  9.77 
15  10  41.32 


No.  of 
Cowp 


4 
2 
4 

3 
7 
5 

7 
7 
2 


5 


8 
2 
4 

5 
5 
4 

3 
3 
5 

4 

5 

6 

4 

6 
4 

4 
6 

7 


e 


H. 
K. 
M. 


MEAN  PLACES  FOR  1850.0  OF  STARS  COMPARED  WITH  HEBE* 


STARS. 


Weisse  XVI,  1033. 
Weisse  XVII,  83  . 
Weisse  XVII,     3. 

31078,  LrI.  .  .  . 
Weisse  XVII,  iw  . 
Weisse  XVI,  1139  . 

Weisse  XVII,  155  . 
Weisse  XVII,  168  . 
Weisse  XVII,  179  . 

Weisse  XVII,  13  . 
Weisse  XVII,  65. 
5845,  B.  A.  C.  .     . 

Weisse  XVII,  360. 
Weisse  XVI 1, 360, 
Weisse  XVII,  397  , 

Weisse  XVII,  392. 
Weisse  XVII,  464  . 
5949,  B.  A.  C.   .     . 


h.  m,     ». 

16  54  18.57 

17  5  24.63 
17     1  30.74 

16  58  12.27 

17  a  2H..')5 
17     0     3.08 

9  28.15  I 
10  14.37  I 
10  40.23 

2  19.40 

4  49.61 

12  23.66 

20  36.67 
20  47.84 
22    9.94 

21-  59.45 

24  15.05 

17  29    0.05 


d 

o 

1      II 

—    9 

3  39.08 

9 

6    2.02 

10 

19  21.49 

10 

.35  52.02 

11 

33  24.81 

11 

49  55.61 

12  8  43.74 
12  26  38.73 
12  19  26.38 

12  30  18.74 
12  32  36.73 

12  41  20.40 

13  57    9.78 

14  7  51.48 
14  17  11.35 

14  39     1.69 

14  40  35.31 

15  17  56.20 


AUrilORITY. 


Wash.  Ob.,  vol.  III. 


(t 


(( 


Weisse  Cat. 


Lalande  Cat. 

Weisse  Cat. 

Mail  I  ass  Observe  lions. 

Weisse  Cat. 


If 


41 
II 

II 
It 


B.  A.  Cat. 
Weisse  Cat. 


II 
II 

II 


II 
II 

II 


Weisse  and  Piazzi. 
B.  A.  Cat. 


.>  «»^^ 
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APPARENT  PLACES  OP  IRIS. 


IN  TIME.-\VASHINGTON. 


h.  m.    s. 

7.   OcL       3  8    9    1.01 
7  48    6.45 

25  6  31  20.21 

26  -6  28  55.17 

27  '4  00  45^5 

28  6    2  33.63 

29  5  54  53.47 
Not.     2  6  38  58.22 

3  6    4  12.77 

5  6  28  27.53 

11  7  8  12.87 

17  7  46  12.79 

20  7  20  20.56 

Dec.  18  7  19  3.54 


COMPARISON  STAR. 


Weisse  XIX,  1259 
Weisse  XIX,  1319 
Weii«aeXX,284 

Weisse  XX,  284 
Weisse  XX,  387 
Weisse  XX,  387 

Weisse  XX,  387 
Weisse  XX,  545 
Weisse  XX,  545 

Weisse  XX,  779 
Weisse  XX,  923 
7242,  B.  A.  C.  , 

7296,  B.  A.  C.  . 
42558,  Lai.  .     . 


a 


h.    m.     s. 
19  51  33.07 

19  51  33.40 

20  13  17.15 

20  14  32.21 
20  15  47.46 
20  17    5.28 

20  18  24.01 
20  93  53.65 
20  25  15.99 

20  28  9.51 
20  37  12.76 
20  46  48.78 

20  51  45.67 

21  44    2.04 


o    »      " 

14  24  23.61 
14  24  22.50 
13  52  30.08 

13  49  52.11 
13  47  10.23 
13  44  21.75 

13  41  21.46 
13  28  26.50 
13  25  1.63 

13  17  40.33 
12  52  46.10 
12  23  31.04 

12  7  14.08 
8  38  45.13 


c 

No.  of 

t        1 

Uomp. 

Obsej 

5 
9 
5 

4 
9 
6 

5 

11 

5 

7 
6 
5 

4 

4 


H. 


MEAN  PLACES  FOR  1850.0  OF  STARS  COMPARED  WITH  IRIS. 


STABS. 


iiaae  XX,  1259 
iiaB9  XIX,  1319 
time  XX,  268 

iiMe  XX,  284 
dflseXX,  387 
siMe  XX,  545 

iiaae  XX,  779 
dme  XX,  923 
2,  B.A.  C.  . 

Df  D.  A.  O.   • 


h<.   m.    8. 
19  49  59.89 

19  52  41.40 

20  11  23,90 

20  12  3.04 
20  15  45.59 
20  21  56.52 

20  30  30.94 
20  35  56.73 
20  44  52.94 

20  53  48.56 

21  42  46.16 


o    '        ti 

14  24  32.45 
14  20  52.89 
13  15  9.93 

13  49  7.95 
13  52  27.14 
13  31  28.16 

13  10  44.14 
12  50  7.93 
12  8  14.30 

12  16  48.63 
8  53  30.07 


AUTHORITY. 


a  From  Weisse  Cat.,  d  from  Wash.  Ob., 
Wash.  Ob.,  vol.  III.  {Vol  III.] 

Wash.  Ob.,  vol.  lU. 

or  Prom  Weisse— <5  Wash.  Ob.,  vol.  III. 

Wash.  Ob. 

Weisse  Cat.  and  Wash.  Ob.«  vol.  III. 

Wash.  Ob. 
Weisse  Cat. 
B.  A.  Cat. 

B.  A.  Cat.  and  Rumker  Cat. 
Lalande  Catalogue. 


APPARENT  PLACES  OF  FLORA. 


KH  TIME.— WASHINGTON. 

COMPARISON  STAR. 

a 

(J 

No.  of 
Conip. 

• 

£ 

1 

o 

n.   m.    8. 
7.    Dec.     3     13  25  15.49 
4      6  46  39.33 

6      8    0  16.99 
8    3  21.45 

Weisse  IV,  733       . 
Weisse  IV,  824       . 

Weisse  IV,  824       . 
Weisse  IV,  794       . 

h.  m.     s. 
4  34  23.10 
4  33  34.73 

4  31  19.36 
4  31   18.95 

-f  14    6  42.97 
14    8  16.73 

14  12  52.92 
+  14  12  53.13 

6 

2 

4 
4 

M. 

MEAN  PLACES  FOR  1850.0  OF  STAPwS  COMPARED  WITH  FLORA. 


STAKS. 


IV,  733 
IV,  824 
eittelV,  794 


h.  m.  s. 
4  33  36.25 
4  38  4.26 
4  36  15.05 


o 
+  14 


<t 


AUTHORITY 


2     3.19 


Wash.  Ob.,  vol.  III.  Weisse,  Ru.  Cat*s 
14  15  12.62     '  Wash.  Ob.,  vol.  III.  WeiFse  Cat. 
4-  14  20  36.70    :  Wash.  Ob.,  vol.  III.  Weisse,  Ru.  Cat's. 


CATALOGUE  OF  STARS 


OBSERVED  IN  1847. 


^*^^^^^^^^^^^^«^^^«^«^^^^^^^^^^^^^^ 


NATIONAL  OBSERVATORY. 


44 


CATIUOEE  or   STASS. 


...I,-,  111) 


■  '..riiim     .     . 

l'i«' >.  (311) 

l-,»d>.m,  (313) 


meiln,  (:i43) 
e  [.40  . 


Piscium 

(36D) 

Weisse  I,  68  . 

WCIBSC 

,31  . 

La!mitlc 

snso 

WeiiEC 

.325 

Weisse 

,M7 

il  30.S9 
3  IJ.OJ 
J  3.38 
T  53. OG 
0  59.93 


3  S4.E3 

4  4:1.90 


9  ao.i3 

U  34.57 

0  37.97 

1  18.90 
3    1.49 


G     1.01 
6S3.33 


i  46.35 
2    4.29 


3.71 
5.93 


1  31.00 
3  45.34 


0.79      ±    0.304 


J  43.38 
5  63.71 


+  37  3 
+  28  1 


J  17  13.71 
7  8  14.33 
7  55  1S.B5 


—    4  47 

+  38    9    5.59 

+  38    0  58.30 

+  36    0  17.77 

-     1  30 

+  37  23  33.21 

+  34  34  25.20 

-     1  20 

+  38  30 

+  30    2  23.64 

+  55  43  49.58 
48.26 

± 
dz 

0 
« 

-  18  48  38.54 
37.43 

± 

o' 

—    1  18 

+    6  49    9.84 

+  26  54 

-4-  38  13  15.04 

+  38  15  10.08 

+  38  31  17.68 

+  37  41     4.23 

+  36  41  15.43 

+  34  52  51.  IG 

+74  51.94 

+     4    7 

+    *    7 

+  37  19  35.37 

+  34  49  97.47 

+  36  55  28.79 

-    3  47    7.G1 

+  88  30  34.70 
35.60 
33.73 
35.72 

± 
± 
± 
± 

0 
0 
0 
0. 

-    2  39  20.71 

+    6  47 

+    6  47 

-    355 

-    259 

+  36  35  43.49 

—    9  47    3.48 

-    2  41 

OBar.RVATORY— WASHINGTON.  [   3ll    ] 


[  :^M  ] 

No. 


<'ATALOr;iTE    or    STARS. 


NAME. 


184 

'          Geminorum  (2504)  .      .     . 

185 

Lalande,  148G5     .      . 

1 

18G 

1 

'     a    CuniH  Minoris 

• 

187 

/3    Geminorum    . 

• 
• 

163 

• 

Lalunde,  l.'»I96 

• 
• 

189 

Lnlaiule,  1523r> 

• 

190 

#     V     • 

15  Argus   . 

• 

191 

*           • 

Lularule,  16413 

> 

192 

Lynois  (2c»55j 

■ 

193 

Lalande,  17h^i    . 

194 

•  •  • 

1 

f      Ilydiri'. 

'                              >      .      • 

195 

1 

Lalande,  17 605    . 

I 

196 

s  <   • 

i     Ursrc  Majoris 

1 

197 

Lalande,  18288    . 

198 

Lyncia  (31C2)       . 

1 

199 

Lalande,  18362     . 

1 

200 

a    Lyncis 

, 

201 

Flydni',  (3184)    . 

j 
j 

202    , 

•  •  • 

a     liydraj       .      .      . 

S                  •                  9 

1 

203 

•  •  • 

^    Ursaj  Majoris 

1 
1 

201 

Leonis  Minoria  (3261 

)  • 

i 
1 

205 

0    Leonis       .... 

1 

206 

e     Leonis       .... 

1 

207    ■ 

Leonis  Minoris  (3364)    . 

f 
1 

I 

208    \ 

Leonis  Minoris  (3446)    . 

209 

a    Leonis       .... 

1 

210    , 

•          4          >          • 

Sextant  is,  (3550) 

1 

211 

Lalande  (20169)  .      . 

1 

1 

212 

1 

Sextantis,  (3563) 

t 

213    i 

{i    Leonis  Minoris    .     . 

214    ; 

Anonymous   .     .     . 

1 

1 

215 

Sextantis,  (3603)       . 

216 

■  *  • 

p     Leonis,    .... 

I 

217     ; 

Leonis  Minoris  (3635 

)  • 

218     . 

1 

Anonymous    . 

219 

Leonis  (3649)     .      . 

I 

220 

Sextantis,  (3G84) 

■ 

221 

o'    Sextantis  .... 

222 

Lalande,  20783    .     . 

1 

223 

Leonis  Minoris,  (3136)  . 

224 

Leonis  Minoris,  (3741)  . 

225 

Lalande,  21081    .     .      . 

■ 

226 

a     Ursai  Majoris 

1 

1 

•  •  • 

•  •  • 

S.  V.  *      ! 

1 

227 

Anonymous    . 

t 

• 

' 

RIGHT  ASCENSION. 
Inst.    • 

1850.0. 


P. 

T. 
C. 

T. 
C. 

P. 

P. 

T. 
C. 

V. 

\\ 

m    • 

T. 
C. 

T. 
C. 

P. 

P. 

•  • 

P. 

T. 

T. 
C. 

•  • 

C. 
P. 

c. 

T. 
C. 

P. 

P. 

T. 
C. 

T. 

P. 

T. 

P. 

C. 

T. 

T. 
C. 

P. 

P. 

T. 

T. 

C. 

P. 

P. 

P. 

P. 

T. 
C. 

•  • 

P. 


li.  m.   s. 
7  28  41.74 

7  30  8 

7  31  26.60 
26.84 

7  36  7.80 
7.83 

7  41  18.14 

7  42  21.60 

jS  i  9.41 
9 .  42 

8  15  27.71 

8  23  0.30 

8  36  0 

8  38  49.73 
49.58 

8  48  11 

8  48  54.67 

54.76 

9  9  10.68 
9  9  29.90 
9  11  33 

9  11  54.59 

9  12  33.18 

9  20  12.92 
12.93 


9  22 
9  25 
9  33 
9  37 

9  43 

9  58 
10  0 

10  15 
10  16 
10  18 
10  19 
10  21 
10  23 
10  24 

10  27 
10  29 
10  31 
10  37 
10  38 
10  39 
10  46 
10  47 
10  51 
10  54 


47.48 

1.18 

9.41 

19.68 
19.76 

15.07 

34.26 

22.66 
22.68 

47.64 

47.91 

16.33 

11.92 

53.25 

28.51 

54.38 
54.56 

44.34 

21.39 

50.77 

25.59 

16.89 

51.94 

37.29 

25.38 

10.18 

25.68 
25.60 


8. 


-]-  0.018 

±  0.035 

-\-  0.017 

id^  0.054 


-h  0.074 


-h  0.015 
-iz  0.040 


db  0.069 


il-  0.015 
db  0.022 


±    0.015 
db  0.044 


=t-  0.048 
-_h  0.030 


rh  0.058 
±    0.021 


No.  of  . 

obs.  i 


6 
10 


5 


o 

2 

4 
6 

1 


7 
2 
3 

. . 

1 

1 

11 
6 

•  • 

3 

2 

1 

12 
10 

o 

<«« 

o 

10 
13 

1 
o 

1 

o 

1- 

1 

1 
1 

2 
1 
1 
1 
1 
2 
2 
2 
1 

10 

7 


P. 

P. 

M. 
C. 

M. 
C. 

P. 

P. 

M. 
C. 

P. 

P. 

P. 

M. 
C. 

P. 

M. 
C. 

P. 

P. 

P. 

P. 


M. 
C. 

M. 
C. 

P. 

C. 

M. 
C. 

P. 

P. 

M. 
C. 


P. 

• . 
P. 
C. 

•  • 

c. 
p. 
p. 


10  59  19.34 


C. 

P. 

P. 

P. 

P. 

M. 
C. 
M. 

P. 


DECLINATION. 


Inst.  


1850.0. 


—  23  52  29.98 
30.96 


±     0.65 


0.34 
0.34 


0.20 
0.26 


0.28 
0.81 


■  • 


0.14 
0.33 


4-  35  29  34.27 

+  38  31  36.20 

-f  37  50  1.02 

4-  G  57  56.93  i 
57.15  ± 

+  38  50  5.63 

+  48  37  35.65  ± 
33.22  ± 

4-  35  59  26.26 

4-  37  26  2.61 

4-  38  49  12.11 

+  35  1  25.36 

—  11  21 

—  8  0  38.78  db 

40.36  ± 

+  52  21  28.35 
28.09 

4-  37  3  38.08 

+  10  34  29.81 

4-  24  27  44.29  ± 
45.28  ± 

•^  38  36  56.64 

4-  35  58  25.11 

4-  12  41  54.56  ± 
54.90  ± 

—  09 
4-  36  57  51 .94 

—  6  18 
4-  37  28  26.60 
4-  37  48  8.09 

—  6  52 

4-  10  4  42.24 

4-  37  6  11.08 

+  34  8  23.28 

4-  9  37 

4-  3  17 

4-7  9  49.85 

4-38  2137.12 

4-  34  50  3.12 

4-  34  18  23.38 

4-36  53  51.20 

+  62  33  34.96 

32.93  ±    0.24 
35.15 

4-37  35  47.56 


0.23 
0.26 


•  • 


No.' of  ! 
Obs. 


4-35  22  47.26 

4  38  40  56.S2 

4-  5  36  20.81  rh  0.30 
20.79  ±  0.71 

4-  28  23  1.82  db  0.28 
1.09  ih  0.57 

4-37  27  26.10 

4-36  38  54.28 


1 

2 

5 
6 

5 
5 

2 

2 

3 
5 

1 
o 

mm 

o 

4 

5 

1 

4 

5 

2 
3 
1 
1 

■  • 

4 

7 

3 
3 

S 

1 

7 
11 

S 

S 

7 
11 


•  t 


1 

* . 
I 

2  (i 

% 

% 

1 

3 

8 


'  v^  x^  s^  «^  ■vxx^x^-v^  ^ 
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No. 


228 

^229 

230 

231 

•  •  • 

232 

•  • . 

233 
234 
235 
236 
237 
238 
239 

240 

... 

241 
242 

243 

.  • . 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

354 

255 

256 

257 

258 

259 

260 

261 

•   •    a 

262 
263 
264 
265 
266 
267 
268 
269 
270 

a  •  • 

271 
5J72 
273 
274 
275 


NAME. 


Ursas  Majoris,  (3611) 
Lalande,  21418    . 
Lalande,  21421    . 

6    Leonis       .     .     . 

•  •     • 

<5    Hydras  et  Craleris 

Anonymous    .  . 

Leonis,  (3901)  . 

Lolande,  21902  . 

Lalande,  21947  . 

Lalande,  22059  . 

Leonis,  (3955)  . 
Ursfe  Majoris,  (3965) 

/3    Leonis      .     .     . 

•  •     • 

Lalande,  22357    . 
Ursae  Majoris,  (4010) 

y    Ursae  Majoris 

• 

Lalande,  22450    . 

Lalande,  22485    . 

Lalande,  22548    . 

Lalande,  22574    . 

Lalande,  22577    . 

Lalande,  22612    . 

Groombridge,  1850 

Virginis,  (4080)  . 

Lalande,  22934    . 

Lalande,  22934  (a) 
}'    Corvi   .... 

Canum  Venat.  (4128) 
y    Virginis     .     .     . 

Groombridge,  1871 

Lalande,  23117    . 

Corvi  (4173)  .     . 

Lalande,  23269    . 

(3    Corvi,       .     .     . 
.     •     .     . 

Lalande,  23537    . 

Lalande,  23653    . 

Lalande,  23666    . 

Lalande,  23711    . 

Lalande,  123896    . 

Lalande,  23919    . 

Canum  Venat.  (4311) 

Canum  Venat.  (4345) 

12  Canum  Venat.     . 

Lalande,  24271 
Canum  Venat.  (4384) 
Canum  Venat.  (4407) 
Lalande,  24579    .     . 
Lalande,  24615    .     . 


Inst. 


P. 

P. 

P. 

T. 
C. 

T. 
C. 

P. 

T. 

P. 

P. 

P. 

T. 

P. 

T. 
C. 

P. 

•  • 

T. 
C. 

P. 

P. 

P. 

P. 

P. 

P. 

C. 

T. 

P. 

P. 

T. 

P. 

C. 

C. 

.  • 

T. 

P. 

T. 
C. 

P. 

P. 

P. 

P. 

P. 

P. 

P. 

C 

T. 
C. 

P. 

P. 

P. 

P. 

P. 


RIGHT  ASCENSION. 


i   No.  of 


j''^ 


I      Obd. 


Inst. 


DECLINATION. 


1850.0. 


11 
11 
11 
11 


s. 
3.50 


h.  m. 
1 

4  22.19 

4  31.79 


8. 


6  7.38 
7.42 


11  11  50.62 
50. 5G 

11  19  39.57 

11  20  13.95 

11  24  11.49 

11  25  57.11 

11  30  36.77 

11  31  44.04 

11  33  8.56 

11  41  24.25 
24.31 

11  43  17.38 

11  44  19 

11  45  54.94 
55.07 

11  47  28.59 

11  48  32.86 

11  51  4.03 

11  52  26.75 

11  52  34.01 

11  53  58.35 

11  57  4.99 

11  59  33.97 

12  6  33.05 

12  6  35.30 

12  8  5.76 

12  8  57.34 

12  10  58.94 

12  12  23.58 

12  12  44. 

12  15  33.25 

12  18  .08.70 

12  26  30.87 
30.93 

12  27  50.88 

12  31  58.84 

12  32  50.58 

12  35  2.74 

1-2   41  19.01 

12  42  3.89 

12  43  2.38 

12  48  58.57 


12  49 


0.19 
0.14 


12  55  21 

12  58  43.32 

13  2  43.30 
13  6  40.90 
13  8  12.79 


±    0.011 
±    0.032 

±    0.020 


±  0.015 
±    0.021 


±    0.019 
db  0.064 


±    0.019 
±    0.040 


-i:  0.044 


2 

2 

2 

12 
12 

11 
3 

1 

1 

1 

2 

2 

2 

2 

H 
14 


8 
8 


1 
2 

15 

4 

2 
2 

Q 


2 
o 


p. 
p. 
p. 

M. 
C. 

M. 
C. 

P. 


P. 
P. 
P. 


P. 

•  • 

C. 

P. 

P. 

M. 
C. 


1 

P. 

3 

P. 

1 

P. 

2 

P. 

2 

P- 

3 

P. 

C. 

•  • 

P. 

P. 

•  • 

1 

P. 

■* 

c. 

1 

c. 

p. 

•  • 

p. 

M. 
C. 

P. 

P. 

P. 

P. 

P. 

P. 

P. 

C. 

M. 
C. 

P. 

P. 

P. 

P. 

P. 


1850.0. 


O  t        u 
+  37  7  19.84 

4-  36  38  5.18 

+  36  38  41.83 

-f  21  20  41.79  zt 


—  13  58 


42.89 

1.51 
2.15 

-f  32  32  1.55 

—  0  53 

-f  37  4  32.91 
+  37  38  45.69 
+  34  27  24.08 

—  1  30 

+  35  2  55.24 


db 


0 
0 

0 


4-  15  24 
4-  37  40 
4-  38  47 
4-  54  31 

4-  37  35 
4-  36  16 
4-  33  58 
4-  37  33 
4-  37  34 
4-  36  52 
4-  86  24 

—  5  56 
4-  33  37 
4-  33  37 

—  16  43 
4-  33  54 
4-0  5 
4-  87  16 
4-  38  44 
~  24  0 
4-  37  56 

—  22  33 

4-  37  15 
4-  36  46 
4-  34  59 
4-  34  31 
4-  37  9 
4-  36  8 
4-  38  20 
4-  39  7 
4-  39  7 

4-  38  9 
4-  36  36 
4-  38  13 
4-  37  41 
4-  36  14 


38.02  it 

10.25 

41.04 

43.05  =h 
42.15  di 

34.68 

57.61 

59.83 

53.74 

7.93 

50.69 

58.57 

8.90 

7.87 

1.20 

47.06  • 
8.34 
8.94 

41.38 

59.75 
60.79 

11.92 

38.60 

26.80 

1.14 
42.43 
26.85 

3.37 

31.17 

46.89 
46.92 

19.93 

9.37 
27.01 

4.20 
26.51 


0 
0 


14 

25 

15 


23 


08 
47 


No.  of 
Obs. 


2 

2 

2 

4 
11 

4 

2 

1 
1 
1 
2 
2 
2 
2 

a  . 
11 

2 

•  • 

5 

7 

1 
3 
1 
2 
2 
3 
1 
1 
1 
1 
1 
1 
1 
1 


2 
3 

2 

2 

2 

1 

1 

1 

1 

1 

1 
4 

1 

1 

2 

2 

1 


' 
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No. 

NAMEc 

Inst. 

RIGHT  ASCEx\SION. 

i! 

-    ^'^-  °^  i     Inst. 
Obs.     1 

!) 

DECLINATION. 

r 

^  «  \^9 

1 

1850.0 

1850.0 

( 

276 

Anonymous    .     .     •     . 

P. 

h.  m.     s. 
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I 
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T. 
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3 
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279 

... 

Canum  Venat.  (4552)     . 
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T. 

13  30  47.53 
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■;     P. 

+  37    3  33.01 

• 
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280 
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13  36    2.12 

.  • 

2 

P. 

4-  35  44  48.35 

.  . 

281 
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T. 

13  39  49.05 

. . 
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t 
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T. 
0. 

13  41  37.50 
37.50 
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29 
10 

!;      M. 
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1 

283 

Canum  Venat.  (^ 
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r. 
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1 

'■       P. 
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284 

•  •  • 

rj    Boolis 
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:    M. 
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285 

Lalande,  25625 
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1    P. 

1 
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286 
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1 

13  58    3.45 
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':      P. 

4-  35    8  38.52 
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» 

287 

Lalande,  26013 

p. 

14    3  25.52 

V  • 
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i'      P. 

+  38    3  37.30 

a  . 

288 

Dootis,  (4714) 

p. 

14    4  42.60 

.  . 

1 

i--      P.- 

4-  33    0  11.23 

V  » 

289 

K     Virgin  is     .     . 

T. 

14    4  53.93 

.  . 

1 

■1 

a  • 

—        9     34          a           a 

•  a 
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•  •  • 

•  •  • 

a    Bootis  . 
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T. 

c. 

P. 
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49.17 
49.31 
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± 

0.013 
0.019 

a  . 

33 

28 

4 

li      P* 

4-  19  57  56.39    ± 
57.24    ± 
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0.31 
0.15 

< 
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Anonymous    . 

P. 

14  10  22.54 

.  . 

1 

i'   p. 

1 
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P. 
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1 
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293 
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T. 
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It 
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T. 
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6 
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•  • 

296 

Bootis,  (4816)      . 

T. 
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• . 

3 

.. 
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•  • 
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T. 
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1 
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1 

299 

Lalande,  26923    , 

P. 
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1 
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•  • 

* 
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•• 

'     M. 

1 
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•  • 
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t 
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2 
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1 
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\ 
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.           • . 
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. . 
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p. 
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1 
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C. 

•          •  • 
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± 
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•  • 
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3 

•  • 

M. 
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•  • 
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S 

1 
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T. 
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.  • 

1 

1 

•  • 
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•  • 

• 
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Rumker,  4950      . 

T. 
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. . 

1 
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4-     37         2          a           a 

•  • 

• 

306 

Bootis,  (5026)      . 
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. . 

1 

!    ^• 

+  38  49  45.40 

•  a 

9 
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... 
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C. 
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56.41 
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± 
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9 

M. 
C. 

1 

-h    B  49  33.40 
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0.49 

1 
7 

308 

J    Boolis  .... 

P. 
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^  • 

1 

1     P- 

4-  33  52  40.70 

•  • 

1 
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Rumker,  5048      . 

.     1      T. 

1 
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•  • 

1 

•  • 
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•  a 

• 
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T. 
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i 

1 
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I 
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P. 
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i 

-      i 

p. 
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9 
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15  18  50.98 

i 

3      1 

p. 
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•  • 

S 
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.          T. 
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. . 

i 

1 

.  a 

4-    39     14          a           a 

•  • 

•• 

314 
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.  ;    p. 

15  25  40.10 

• . 

1 

P. 

4-  37    7  49.99 

■  • 

1 

315 

... 
•  • . 

a    CoronoD  Borealis  . 

.     1      T. 
C. 
P. 

15  28  20.20 
20.40 
20.27 
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± 
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0.023 

. . 

17 

10 

3 

M. 

C. 

P. 

+  27  13  30.48 
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•  • 

1 

6 
3 
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Anonymous    .     . 

.           • . 

15  32  35 

. . 

1 
1 

1 

P. 

4-  38  31  16.31 

•  a 

9 

317 

^    Coronaj  Boreal  is  . 

.    ;      P. 

15  33  43.96 

. . 

2      i 

; 

1 

P. 

i 

1 

4-  37    7  32.74 

•  • 
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0.0 

Obs 
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1 
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.     M. 
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!« 

»             • 
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■  ■ 

1 1 

1 

4-  33  16 
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.»  ■» 

1 

i     .       • 

T. 

17  12  47.69 

•  • 

1  ■ 

1 

—  24  51 

• . 

%    ■  ' 

:t    ^.    *,  .XkO 

T. 

17  15    2.93 

•  • 

11 

+  32  40 

.  • 

.'  '. 

■ 

il.-.;..i.i      .       . 

!      T. 

17  18  30.63 
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1 
* 

■1 
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.*  ' 
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i      T. 
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+  26  14 

1      "' 

■    ■ 
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t 
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0.6.S0 
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i 

C. 
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M. 
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s..»   ■ 
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l> 
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■I      T. 

17  32  59.05 
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1 
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t 
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• 

I 
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J 
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Y 
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!l 
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• 
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i 
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T. 

17  50  46.44 

• 

1 
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& 
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3 
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•  • 

1 

i!     .. 

11 

'        +  34    0 

1 
1     •• 
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T. 
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a 
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C^ 

Lyrro   . 

>     '      P 

1 

18  39  36.33 
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APPENDIX    A. 


OBSERVATIONS 


ON 


SOLAR    SPOTS, 


MADE 


AT    THE    OBSERVATORY    OF   GEORGETOWN   COLLEGE, 

SEP.   20  TO  NOV.    6,    1850. 


BY 


PROF.  BENEDICT  SESTINI,  S.J. 


NATIONAL  OBSERVATORY. 
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A  P  P  K  N  D  I  X . 


SUN   SPOTS. 


Letter  from  Professor  Sestini  to  Lieut.  Maury j  communicating  observations  on  Solar  Spots^  made  by  him  at 

the  Georgetown  College^  Sept.  30,  to  JVov.  6,  1850. 

Georgetown  College  Observatory,  D.  C. 

JSTovember  18,  1850. 

Dear  Sir  : — Soon  after  Professor  Curley  received  your  kind  letter,  T  endeavoured  to  fulfil  your  desire  with 
regard  to  the  series  of  changes  of  some  most  remarkable  spots.  With  the  present  letter  I  undertake  to  satisfy 
the  other  request.  And  were  you  not  acquainted  with  my  native  tongue,  and  did  I  not  know  your  kindness, 
I  should  beg  your  indulgence  for  the  imperfection  of  style,  which  you  will  find  in  this  note.  Therefore  without 
going  any  farther,  I  will  begin  as  well  as  I  can  the  requisite  account  of  the  observations. 

And  first,  you  are  already  acquainted  that  the  Director  of  this  observatory.  Professor  Curley,  suggested  to  me 
the  idea  of  undertaking  a  series  of  observations  on  solar  spots  about  two  years  ago ;  and  that  I  made  at  that  time 
some  attempt  to  take  drawings  from  the  image  of  the  Sun  received  on  white  paper.  Which  method,  though 
perhaps  in  some  respects  preferable,  yet  in  others  is  far  inferior  to  that  of  drawings  made  by  looking  directly 
at  the  Sun.  In  the  present  series  I  adopted  the  last  method  before  trying  that  of  receiving  the  Sun's  image  on 
photographic  paper,  recommended  to  F.  Curley  by  Professor  Henry.  Among  the  reasons  that  I  did  prefer  a 
method  more  familiar  to  me,  were  the  encouragement  I  received  from  you,  and  a  sense  of  gratitude,  urging  me 
to  finish  as  soon  as  possible  that  series  of  observations,  for  which  you  offered  room  in  the  next  volume  of  your 
annual  publications.  And  it  is  indeed  to  me  a  real  satisfaction  also  to  re-assume  these  little  labors  to  which  I 
feel  inclined,  and  which  I  found  proposed  by  Sir  John  Hershel,  in  his  work  on  the  observations  made  at  the 
Cape  of  Good  Hope,  as  a  kind  of  research,  worthy  of  being  taken  into  consideration,  although  for  a  long  time 
neglected.  But  my  present  collection,  though  the  first  part  contains  a  succession  of  29  days  without  interruption, 
does  not  furnish  such  numerous  facts,  from  which  could  be  derived  satisfactory  consequences.  However,  besides 
a  little  journal  which  I  kept,  and  in  which  will  be  found  some  remarks  respecting  the  observations  of  each  day, 
I  will  not  onut  here  to  point  out  some  facts,  which  may  deserve  peculiar  attention.  And  first,  that  one  which 
seems  to  oppose  the  opinion  of  the  spots  being  produced  by  openings  or  whirls  formed  in  the  fluid  matter,  which 
covers  the  dark  nucleus  of  the  Sun.  Among  the  arguments  alleged  by  the  patrons  of  this  opinion,  there  is  the 
form  of  the  spots  when  at  the  edge  of  the  solar  disk,  compared  with  that  of  the  same  spot  near  the  centre. 
When,  they  say,  any  spot  is  about  to  disappear  behind  the  Sun's  western  limb,  the  eastern  portion  of  the  umbra 
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first  contracts  in  its  breadth,  and   then   vanishes;  the  nucleus  also  gradually  contracts  and   vanishes,  while 
the  westein  portion  of  the  umbra  still  remains  visible.       When  a  spot  comes  into  view  on  the  Sun's  eastern 
limb,  the  eastern  portion  of  the  umbra  first  becomes  visible,  then  the  dark  nucleus,  and  then  the  western  part  of  the 
umbra  makes  its  appearance.     And  I  also  saw  the  variations  now  described  in  some  spots ;  in  one  of  the  small 
spots  environed  by  vivid  facula?,  which  begins  to  appear  on  the  27th  of  September,  and  in  another  which  came 
into  view  the  14lh  of  October,  and  chiefly  in  one,  which  was  visible  for  the  first  time  on  the  17th  of  October. 
It  is  still  said  that  Dr.  Wollaston  and  Lalande  maintained  the  phenomenon  not  to  be  universal,  and  Lalande 
mentioned  three  observations  of  his  own,  and  four  observations  by  Cassini  and  Do  la  Hive,  in  which  the 
umbra  did  not  vanish.     And  among  my  observations   there  are  some  similar  cases,   which  before  I  speak  of, 
I  will  remark  that  the  want  of  the  umbra  in  some  paits  about  the  dark  nucleus  is  sometimes  a  real  one.     Ob- 
serve the  eastern  spot  of  the  12th  of  October,  and  ihe  same  spot  on  the  1st  of  November ;  besides  several 
other  deficiencies  which  in  many  other  cases  may  be  easily  observed.     But  there  are  spots,  which  at  the  edge 
of  the  disk,  as  well  as  at  any  other  point  of  their  visible  track,  are  surrounded  by  uninterrupted  umbra.     Mark 
for  example,  that  large  spot  wliieh  on  the  19th  of  September  was  near  the  centre  of  the  disk,  and  which,  except 
the  lateral  contraction  which  depends  on  its  oblique  situation,  continues  to  appear  encircled  by  the   umbra  till 
its  last  appearence ;  see  also  that  which  enters  the  visible  disk  on  the  20th  of  September,  the  very  same  one 
that  is  so  variable  during  its  course,  especially  in  its  extensive  umbra  unequal   and  frequently  sparkling  with 
brilliant  points,  and  as  difficult  to  be  described  as  it  Was  beautiful  to  behold.     The  nucleus  moreover  does  not 
disappear  before  the  last  visible  umbra,  but  in  several  cases  continues  to  be  seen  to  tlie  very  edge  ;  and  the 
spots  which  on  the  28th,  29th  and  30th  of  September,  and  those  w4iich  on  the  22d  and  23d  of  October,  are 
almost  touching  the  w^estern  limb,  and  those  also  which  came  into  view  on  the  2d,  3d  and  11th  of  October,  are 
as  many  confirmations  of  the  fact.    But  the  spot  which  more  than  any  other  appears  to  oppose  the  same  opinion, 
is  that  visible  for  the  first  time  on  the  27th  of  September,  the  umbra  of  which  instead  of  being  visible  towards 
the  eastern  side  is  visible  on  the  opposite  side  alone,  and  the  nucleus  is  perfectly  visible.     The  succeeding  dap, 
the  umbra  is  visible  on  both  sides,  although  very  changeable  till  the  6th  of  October;  on  the  remaining 
days,   7th,   8th   and  9lh,  it  preserves  a  more   Invariable  form,  and  constantly  surrounds  the  nucleus  visible 
to  the  edge.     A  diagram  of  the  Sun,  in  w+iich  all  the  variations  of  this  sjiot  are  seen  at  a  glance,  exhibits  also 
to  view  its  track  on  the  solar  disk.     It  should  be  called  to   mind   also,   that  some  authors  use  the  very  same 
umbra  against  the  opinion  of  the  spots  being  produced  by  depn*ssion ;  because,  when  for  instance  the  spot  is 
ill  the  centre  of  the  disk,  the  C(>nical  furm  of  thehulcs  necossarilv  contains  a  larger  surface  of  the  luminous  fluid 
iliaii  that  which  is  apparently  visible  between  the  nucleus  arul  the  margin  of  the  umbra,  and  consequently  they  sayj 
we  would  rather  see  a  ring  of  light  about  the  nucleus  brighlei  than  th:it  of  the  Sun.     This  opposition  does  not  Jfi" 
(Icntly  altiick  Sir  William  Ilerschel's  view,  who  considi-rs  indeetl  the  luminous  strata  of  the  atmosphere  to  befer 
above  the  level  of  the  solid  body,  but  sustained  by  a  Iranspaient  elastic  medium   curving   at  some  considerable 
lower  level;  a  cloutly  stratum  which,  being  ^tro^gly  illuminated  from  above,  reflects  a  great  portion  oftheligW 
and  fornisthe  penumbra.      Yet  thcic  remains  still  the  ubjei  lion  of  the  nucleus  visible  at  the  edge,  though  atlbe 
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bottom  of  a  profound  hole,  as  also  that  of  the  luminous  spots  sometimes  enclosed  within  the  penumbra.  But 
similar  and  perhaps  stronger  objections  may  be  opposed  against  other  opinions,  and,  as  I  have  said  already, 
the  number  of  my  own  observations  do  not  as  yet  afford  that  evidence  which  can  plausibly  induce  to  prefer 
one  explanation  to  another.  At  any  rate  presenting  to  the  public  a  copious  series  of  observations,  it  might 
happen  that  others  may  discover  that  which  I  am  unable  to  find  myself.  I  shall  not  omit  however  to  remark 
that,  supposing  the  solar  spots  not  to  be  depressed  beneath  the  luminous  surface  of  the  Sun,  since  they  appear 
so  diflFerent  from  the  remaining  igneous  and  probably  fluid  matter,  the  first  conclusion,  which  presents  itself,  is 
that  they  are  masses  of  dark  matter  and  like  floating  islands  on  a  fiery  ocean.  Galileo,  Kepler,  BuUiand,  Hev- 
elius  and  Scheiner  also,  although  formerly  of  a  diflerent  opinion,  had  nearly  the  same  idea.  De  la  Hive  may 
be  reckoned  in  the  same  number,  and  it  will  not  be  here  useless  to  quote  a  few  words  on  this  subject  from  De 
Lalande's  astronomy.  Galileo,  he  says,  thought  the  solar  spots  to  be  nothing  else  but  a  kind  of  smoke  or 
clouds  of  foam,  which  gathers  on  the  tops  of  an  ocean  of  fluid  matter.  Hevelius  is  of  the  same  opinion.  But 
De  Lalande  does  not  agree  with  such  an  explanation,  and  he  opposes  to  it  the  regularity  of  motion  of  the  spots 
over  the  solar  disk,  the  reappearance  of  the  spots  on  the  same  place  and  the  effect  of  the  centrifugal  force 
arising  from  the  rotation  of  the  Sun  about  its  axis.  And  on  account  of  such  reasons,  perhaps  he  does  not  ex- 
actly agree  either  with  De  la  Hive's,  although  he  finds  De  la  Hive's  opinion  much  more  probable ;  who 
thinks  that  the  solar  spots  are  eminences  of  solid  masses  floating  on  the  fluid  matter  of  the  Sun's  surface ;  yet 
he  adds,  that  it  may  be  that  such  opaque  spots  are  the  very  same  body  of  the  Sun  commonly  covered  with  the 
fiery  fluid,  and  which  occasionally  shows  some  of  its  eminences  on  account  of  the  motion  of  the  same  fluid  : — 
and  in  this  manner  he  give  his  reasons  of  several  phenomena,  and  especially  of  the  umbra,  which  should  be  the 
same  opaque  body  only  covered  by  a  thin  luminous  surface.  But  in  this  case  it  seems  that  the  umbra  would 
diminish  by  degrees,  and  insensibly  disappear  at  the  farthest  distance  from  the  nucleus,  which  frequently  is  not 
the  case.  Nay,  on  the  contrary  the  umbra  is  commonly  fainter  near  the  nucleus  than  at  the  edge  of  the  margin, 
where  it  appears  like  sea-weed  cast  on  the  shores  of  the  ocean,  and  forming  sometimes  at  that  outer  circum- 
ference a  kind  of  bead- work,  as  may  be  seen  on  the  larger  eastern  spot  of  the  30th  of  September  and  in  some 
other  instances.  I  should  observe  here  also  that  the  same  outer  circumference  is  neither  always  quite  curvili- 
near, and  as  I  have  found  asserted,  without  any  angle  or  sharp  projection,  nor  uniform  in  the  depth  of  the 
!  color.  Which  things  may  be  easily  seen  in  the  series  added  at  the  end  of  th'j  daily  drawings  to  show  the 
'*  changes  of  some  most  remarkable  clusters.  With  regard  to  the  centrifugal  force,  on  account  of  which  floating 
^  niasses  would  be  confined  within  certain  limits  about  the  equatorial  regions,  tiiis  eflect  would  rather  confirm 
*  ^h;in  oppose  the  opinion.  For  it  is  a  known  fact,  that  the  spots  very  seldom  are  seen  beyond  a  zone  bisected 
4        '^ythe  equator,  and  about  60°  in  breadth;  an  observation  made  since   the  discovery  of  the  spots ;  because 

i"        Scheiner,  to  whom  several  authors  attribute  the   first  discovery  of  them,   and  who  certainly   was   the  first  to 

\ 

i        publish  the  discovery,  and  more  than  any  other  observed  them  from  the  year  1G18,  to  the  year  1627 — says  that 

'.        ^lie  whole  breadth  of  the  zone  on  which  the  spots  are  visible,  does  nut  exceed  30°  on  both  sides  of  the  equator  ; 

.         although  in  very  rare  cases  some  small  spots  are  seen  a  little  bf)ond  the  limits  of  that  zune. 
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the  western  limb,  it  appeared  surrounded  by  brilliant  Ivicula?,  and  on  the  14tli  and  15th  of  October,  when  the 
same  spots  were  visible  again  on  the  eastern  side,  ihoucrh  remarkably  diminished,  still  they  appeared  encircled 
by  faculae.  Other  similar  facts  are  marked  on  the  drawings.  With  regard  to  the  reappearance  of  the  spots 
at  the  eastern  limb  on  the  place  of  that  which  disappeared  between  the  1st  and  2d  of  October  there  were  seen 
on  the  15th  and  16th  some  small  points,  but  the  others,  which  ought  to  have  come  into  view  from  time  to  time, 
appeared  to  have  vanished.  But  let  us  now  come  to  the  Journal : — 
1850.  JOURNAl.. 


September  19th. 
20th. 


21st. 
22d. 

23d. 

24th. 

25th. 


26th. 


27th. 

28th. 
39th. 
30th. 


October 


1st. 
2d. 


3d. 


Some  of  the  spots  have  faculir. 

A  new  spot  appears  on  the  east  side  on  account  of  the  revolution  of  the  Sun,  and  two  new 
spots  are  formed — one  disappears  at  the  northwest  quarter — the  small  cluster  lying  north  of 
the  round  spot,  diminishes  both  in  number  and  size ; — the  facula>  appear  as  on  the  preced- 
ing day. 

New  spots  continue  to  be  formed,  and  clusters — faculae  appear  as  on  the  other  days. 
The  small  northwestern  spot  has  wholly  disappeared,  and  faculae  only  remain  in  its  place- 
some  changes  in  the  other  spots  and  clusters. 

The  same  changes  continue,  especially  on  the  largest  spot; — three  small  spots  south  of  the 
large  western  vanished ; — the  spot  on  the  southeast  quarter,  remarkably  enlarged. 
Some  spots  are  still  getting  larger,  and  the  most  westerly  of  the  clusters  has  increased  in 
size  and  number  of  individual  nuclei ; — the  number  of  all  the  nuclei  is  more  than  60. 
The  north-western  spot  disappears,  and  some  facula?  are  visible  near  its  place ;  some  small 
spots  begin  to  be  visible  towards  the  eastern  limb ; — a  bright  spot  is  enclosed  in  the 
umbra  of  the  southern  cluster ; — the  number  of  the  nuclei  surpasses  70. 
The  small  spot  that  lies  south  of  the  western  clusters  has  vanished  ; — ^two  new  spots  on 
account  of  the  revolution  appear  on   the  southeastern  quarter,  surrounded  by  feculae ;  the 
number  of  the  nuclei  is  diminished. 

Two  new  spots  appear,  formed  north  of  the  western  cluster; — another  comes  into  view  on 
the  southeastern  edge. 
A  small  cluster,  that  lies  between  two  spots  on  tlie  N.  W.  appears  as  one  spot — ^faculee  as  usual. 

• 

Two  N.  W.  spots  have  disappeared  beyond  the  sun*s  edge. 

The  small  spots  that  were  visible  on  the  preceding  day,  near  the  middle  of  the  Sun,  have 

vanished. 

The  western  spot  which  began  to  diminish  the  preceding  days,  still  diminishes. 

Two  spots  come  into  view  on  the  eastern  edge,  and  a  small  cluster  which"on  the  30th  had 

disappeared,  appears  again. 

New  small  spots  brought  to  view  by  the  rotation  ; — the  nucleus  of  the  larger  spot  is  divided 

into  two. 
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itober        4th.      Some  small  spots  disappear  by  the  Sun^s  rotation ;  some  others  diminish  in  size. 
5th.      Another  small  spot  appears  on  the  southeastern  part. 
6th.      The  same  spot  is  no  more  visible. 
7th.      Some  spots  disappear  by  the  rotation ; — faculae. 
8tb.      Some  new  spots  appear  by  the  sun's  revolution. 
9th.      New  spots  are  formed  on  the  southwestern  quarter. 
10th.      The  same  spots  increase,  but  one  near  them  vanishes. 
11th.      The  eastern  small  cluster  has  vanished ; — a  new  spot  comes  into  view. 
12th.      The  western  spots  diminish ;  the  eastern  becomes  a  cluster. 
13th.      New  small  spots  appear  near  the  middle  of  the  sun's  disk; — anothef  comes  into  view; — 

the  cluster  increases. 
14th.      The  cluster  still  increases ; — a  new  spot  comes  into  view. 
15th.      The  cluster  increases  still  more,  and  contains  more  than  20  nuclei ;  new  spots  appear  by 

the  rotation  in  that  place  in  which  a  larger  spot  appeared  on  the  20th  of  September. 
16th.      Nothing  remarkable. 

17th.      Some  new  spots  not  seen  at  the  commencement  of  the  revolution  come  into  view. 
18th.      The  sun  was  not  visible  during  this  day. 
19th.      A  new  cluster  comes  into  view ; — the  cluster  of  the  preceding  days  shows  some  remarkable 

changes. 
20th.     The  triple  nucleus  of  the  preceding  day  near  the  northwestern  edge  has  the  same  parts  sepa- 
rated farther  apart  from  each  other ;  some  other  nuclei  of  the  same  cluster  seem  to  have 
united  into  one  large  spot. 

No  remarkable  changes. 

23d.       The  nucleus  of  the  large  spot  of  the  chister,  exactly  on  the  northwestern  limb,  is  perfectly 

visible. 

24th.  1 

25th.   I 

V  Sun  covered. 
26th.   j 

27th.  J 

28th.      A  beautiful  cluster,  containing  at  least  30  nuclei,  on  the  southeastern  quarter,  where  also 

a  new  spot  appears. 
29th.      Some  spots  disappeared  by  tlie  rotation  ; — the  cluster  presents  several  changes,  increases  in 

size,  and  there  may  be  reckoned  46  different  nuclei. 
30th.      The  cluster  still  changes  and  increases  ;   it  contains  about  the  same  number  of  nuclei. 
2* 
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October      31st.      New  changes  of  the  cluster ; — it  contains  about  40  nuclei ; — the  next  spot  to  the  cluster  ap- 
pears environed  by  small  nuclei,  ab<mt  20  in  number. 
November     1st.      The  cluster,  besides  other  changes,  appears  to  divide  itself  into  two  parts  ;  it  is  environed 

by  a  bright  margin  of  faculae. 
2d.       The  division  of  the  cluster  increases  ;  other  changes. 
3d.       New  changes  on  the  large  cluster; — the  little  nuclei  about  the  next  spot  are  getting  larger, 

forming  a  new  cluster. 
4th.      The  larger  cluster  approaches  the  edge ; — the  following  cluster  diminishes  again. 
5th.      The  sun  was  visible  for  a  short  time  and  observed  ; — presented  the  larger  cluster  almost 

entirely  passed  beyond  the  visible  disk ; — the  small  one  vanished. 
6th.      The  solar  disk  appears  for  the  first  time  during  the  present  series  of  observations  without 
spots. 
And  this  is  the  whole  which  I  intended  to  place  before  the  drawings  which  I  sent  you.     Please  to  accept 
it,  if  not  as  a  labor  deserving  consideration,  at  least  as  a  mark  of  my  most  sincere  esteem. 

Yours,  respectfully, 

BENEDICT  SESTINL 
Lieut.  M.  F.  Maury, 

JSTational  Observatory, 
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OBSERVATIONS  ON  THE  MISSISSIPPI  RIVER. 

Report  and  record  of  observations  on  the  Mississippi  River^  Sfc^  at  Memphis^  Tennessee^  con- 
ducted from  the  \st  March^  1850,  to  the  1st  March^  1851. 

Rairi. — The  total  quantity  of  rain  which  has  fallen  during  the  year,  as  measured  by  the  rain  gauge, 
is  49.47  inches. — See  diagrama  F. 

Evaporation. — The  amount  of  evaporation  is  43.37  inches.  This  is  the  result  found  from  evaporating 
water  from  a  box,  carefully  prepared  for  the  purpose,  and  indicates  approximately  the  quantity  evaporated 
From  large  bodies  of  water.  The  rate  of  evaporation  from  the  surface  of  the  earth,  when  wet  and  heated  by 
the  sun  is  much  greater. 

Temperature  of  the  river  water. — The  mean  temperature  of  the  river  is  60^.95  ;  that  of  the  atmosphere 
50^.44.  I  expected  to  find  the  former  the  lower,  as  the  river  flows  from  more  northern  latitudes.  Wolf  river 
which  runs  along  the  same  parallel  of  latitude,  and  enters  the  Mississippi  at  this  place,  has  a  greater  tempe- 
rature than  the  Mississippi.  From  this  it  seems  that  the  mean  temperature  of  each  of  these  rivers  is  greater 
than  that  of  the  atmosphere  about  them.  The  gradual  manner  in  which  the  temperature  of  the  Mississippi 
river  is  affected  by  local  changes  in  the  temperature  of  the  atmosphere,  suggests  the  idea  that  it  may  be 
regarded  as  an  index  of  the  mean  temperature  of  the  climates  through  which  the  river  flows.  The  difference 
between  the  temperature  of  the  water  at  the  surface  and  at  the  bottom  of  the  river  is  usually  so  slight  as  not 
to  be  observable  with  the  common  thermometer.  Occasionally  I  have  found  a  difference  of  a  small  fraction 
Df  a  degree. 

Silt. — ^A  quantity  of  water  has  been  daily  obtained  from  the  middle  of  the  surface  of  the  river,  and  two 
[quarts  of  it  placed  in  a  barrel  to  settle.  In  bulk  the  sediment  thus  obtained  has  been  found  to  be  in  propor- 
tion to  the  water  by  which  it  was  deposited  as  1  to  2950.  To  investigate  this  subject  more  fully,  I  suspended 
buckets  at  various  depths  beneath  the  surface,  and  found  the  results  interesting  and  important,  as  they  indi- 
cate more  sensibly  the  facility  with  which  the  Mississppi  can  effect  immense  deposits  and  removals  of  sand  and 
earth. 

When  the  river  was  near  high  water  mark,  I  suspended  a  bucket  11  inches  in  diameter,  30  feet  below  the 
surface,  for  5  minutes.  At  the  same  time  a  bucket  full  of  water  was  taken  from  the  surface.  From  the  bucket 
Delow,  I  obtained  488  grains  weight  of  sand,  and  from  the  surface  water  60  grains  of  a  mixture  of  sand  and 
iarth.  Specimens  of  these  deposites  are  in  the  papers  marked  D  and  E  ;  and  of  those  from  a  similar  experi- 
ment when  the  river  was  low,  in  the  papers  F  and  G.  A  difference  in  the  fineness  of  the  sand  is  perceptible. 
Connected  with  the  subject  of  the  silt  there  appears  to  be  a  law,  which,  if  established,  may  be  of  practical 
importance,  by  assisting  those  interested  to  judge  more  correctly  of  the  probable  local  changes  in  the  banks 

a  The  diagrams  referred  to  are  on  plate  45. 
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of  the  river.  When  llir  current  strikes  either  Inmk  intlier  f>hli(inely,  it  cuts  away  and  rapiflly  bears  off 
the  earth  ; — the  cavinj^  in  and  bearing  off  g)  on,  and  are  grealesit  when  a  certain  relation  exists  between  the 
force,  with  which  the  current  strikes  the  bank,  and  the  velocity  which  it  afterwards  retains : — that  is  until  the 
bank  has  a  particular  curvature.  As  the  curvature  increases,  the  current  is  checked  to  such  a  degree  that  a 
deposite  commences,  and  the  bank  ceases  to  be  affected.  Hence  it  may  be  inferred,  tliat  owing  to  the  great 
quantity  of  silt  in  this  river,  it  cannot  form  bends  of  more  than  a  certain  degree  of  abruptness.  Experiments 
in  relation  to  silt  would  be  rendered  more  interesting  and  important,  if  the  sediment  be  collected  during  eve^ 
rise  of  the  river,  and  analyzed,  and  compared  with  the  soil  where  the  rise  shall  have  oiiginated- 

Currents, — 1  he  surface  currents  have  been  measured  almost  entirely  with  the  line  and  chip — deviating 
from  the  usual  custom  only  in  proportioning  the  lime  and  line  for  the  mile  of  1760  yards,  and  in  fitting  the 
line  with  cork-floats  to  keep  it  on  tlie  surface  of  the  water.  Occasionally,  when  without  an  anchor,  parallel 
lines  across  or  from  the  river  have  been  resorted  to  with  advantage.  There  are  sources  of  error  peculiar  to 
each  mode,  but  the  errors  usually  correct  each  other.  On  every  occasion  of  measuring  the  current,  angles 
were  taken,  and  the  position  projected  in  a  diagram,  which  as  it  became  filled  up,  showed  the  velocities  of 
the  surface  currents  in  the  different  sections  at  every  stage  of  the  river's  rise  and  fall;  and  enabled  me  to  determine 
tlie  mean  of  the  velocities,  and  idso  infer  accurately  the  velocity  in  either  side  section,  when  circumstances 
prevented  its  actual  measurement.  The  average  velocity  of  the  surface  current  in  the  middle  of  the  river  is 
2.97  miles  per  hour ; — the  mean  deduced  from  the  surface  currents  of  the  three  sections  is  2.41  miles. 

There  are  so  many  obstacles  (some  of  which  have  been  before  mentioned  by  myself  and  others)  in  the 
way  of  measuring  the  velocity  of  the  current  below  the  surface  when  the  river  is  high  and  the  current  rapid, 
that  it  probably  cannot  be  obtained  at  that  time  with  much  accuracy,  even  though  miles  should  be  passed 
over  in  conducting  each  observation.  I  have  found  it  advisable  to  observe  the  currents  below  the  surface  onlj 
when  the  river  was  comparatively  low — believing  that  from  their  velocities,  those  which  obtain  at  high  watermay 
be  inferred  witli  a  greater  degree  of  accuracy  than  they  can  be  observed.  At  high  water  I  have  frequently  thrown 
over  blocks  near  each  other,  and  in  five  minutes  have  seen  them  separated  50  or  100  yards,  which  will  illustrate 
the  irregularity  of  the  current. 

For  finding  the  velocities  of  the  current  below  the  surface,  I  have  found  the  following  method  most 
accurate  and  expeditious.  Having  first  ascertained  the  velocity  of  the  surface  current  with  the  log  line,  I  put 
overboard  the  loaded  blocks,  or  vessels  partially  filled  with  water,  with  their  floats  attached  by  lines  of  the 
desired  length ;  then  put  over  a  block  loaded  to  sink  just  even  with  the  surface  of  the  water.  This  block 
is  large,  so  that  the  action  of  the  atmosphere  upon  it  will  be  of  no  moment  compared  with  its  momentum.  To 
this  block  I  attach  a  fine  line,  wound  on  a  small  reel.  The  boat  is  kept  near  the  float  attached  to  the  block 
below,  and  the  surface  block  takes  the  line  from  the  reel.  After  a  certain  time  has  elapsed,  say  five  or  ten 
minutes,  the  apparatus  is  hauled  aboard,  the  boat  anchored  or  made  fast  to  the  bank, — and  the  line,  taken  from 
the  reel,  measured,  the  length  of  which  gives  the  difference  between  the  currents. 

In  trying  the  rate  of  the  current  very  near  the  bottom,  the  apparatus  is  so  apt  to  be  lost  by  becoming  fool 
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'  objects  on  the  bottom,  and  there  is  so  much  uncertainty  as  to  whether  the  block  does  not  touch  occasionally, 
at,  after  a  few  tiials,  I  found  it  expedient  not  to  place  the  block  lower  than  about  10  feet  from  the  bottom. 

The  following  table  shows  the  means  of  many  observations  made  under  the  most  favorable  circumstances. 

Except  in  the  two  cases  indicated,  the  current  below  was  the  slowest. 


Depth  of  river 
where  experi- 
ments were 
made. 

Time  during 
which  floatt! 
were  dritling. 

DisMncc 

drifted  by  float 

on  tiurface. 

Distance 

drifted  by  block 

below. 

Depth  below 

surface  at 

which  block 

was  suspended. 

Ratio  of  current 

above  to  that 

below. 

REMARKS. 

Feet. 

m. 

Feet. 

Feet, 

50 

11 

2420 

2320 

10 

1.043 

Mean  of  8  observations. 

50 

11.5 

50G0 

4720 

20 

1.072 

(1          Ci      4                  C( 

50 

8.5 

3806 

3434 

30 

1.108 

((      It   4          c« 

50 

8.5 

3740 

3383 

40 

1.105 

CC          (1      4                  <( 

50 

10 

2112 

2122 

10 

0.995 

Current  he\ow  Jhstest. 

50 

10 

1952 

1980 

20 

0.986 

Current  heiovr  fastest. 

21 

6.5 

800 

728 

10 

1.099 

Mean  of  5  observations. 

12 

10        . 

880 

780 

6 

1.128 

I<          CI      4                  C( 

From  the  above  results  chiefly,  I  determined  to  deduct  one-tenth  for  retardation.  The  experiments,  from 
lich  they  were  obtained,  were  made  under  exceedingly  favorable  circumstances — the  air  appeared  perfectly 

Im — the  surface  of  the  water  as  smooth  as  a  mirror,  and  no  incident  occurred  to  occasion  interruption. 

« 

Of  the  many  sources  of  error  to  be  avoided  in  observing  the  currents  below,  I  will  mention  one.  It  is, 
it  the  surface  current  is  affected  by  steamboats  for  a  very  considerable  time  after  they  have  passed. 

It  will  be  seen  from  the  diagram  E,  that  when  the  river  is  low,  the  velocities  of  the  current  on  each  side  bear 
out  the  same  proportion  to  that  of  the  central  section.  This  is  not  in  accordance  with  what  would  be  due 
the  form  of  the  bottom,  at  the  line  of  observation.  It  arises  from  the  fact  that  the  course  of  the  channel 
ove  is  such  as  toset  the  current  against  the  western  bank,  thereby  counterbalancing  the  greater  retardation 
e  on  that  side  from  the  nearer  proximity  of  the  bottom. 

In  accordance  with  this  hypothesis,  it  will  be  seen  from  the  diagram,  that  as  the  river  becomes  higher^ 
J  velocity  of  the  current  on  the  west  side  more  nearly  approximates  to  that  of  the  centre,  than  does  that  on  the 
St.  Showing  that  as  the  river  rises,  the  former  is  relieved  from  retardation  by  the  bottom  in  a  greater  ratio 
m  the  latter. 

In  a  river  where  the  depth  is  small  compared  to  its  width,  and  whose  sides  are  rather  a  continuation  of 
?  bottom  than  otherwise,  the  diminution  of  the  velocity  of  the  current  on  either  side  is  due  chiefly  to  the 
arer  proximity  of  the  bottom.  From  this,  I  suggest  that  an  accurate  and  convenient  mode  of  determining 
3  velocities  at  different  depths,  would  be  to  select  (when  the  river  is  low)  a  point  for  observing  where  the 
urse  of  the  channel  is  straight,  and  the  sides  of  equal  and  gentle  declivity ; — obtain  the  velocities  from  the 
titreto  the  sides,  and  let  the  surface  currents  at  certain  distances  from  the  centre,  represent  the  currents  below 
i  surface  at  the  middle  of  the  channel,  and  at  proportionate  distances  from  the  surflice.     I  think  that  in  this 
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way,  ;i  general  law  for  the  average  velocities  of  the  current  below  may  readily  be  deduced,  of  far  more  accu- 
racy than  coidd  be  derived  from  many  hundred  observations  actually  made  upon  the  under  currents  them- 
selves ;  so  much  do  they  vary,  .ind  so  dillicult  is  it  to  avoid  sources  of  error. 

Quantity  of  water  passing. — Diagram  D  exhibits  a  vertical  cross  section  of  the  liver.  During  the  year 
frequent  changes  of  the  bottom  have  been  observed.  The  diagram  is  projected  from  soundings  taken  at  the 
latest  period  of  low  water.  There  has  been  a  great  deposite  on  the  eastern  side;  and  on  the  west,  the  river 
has  encroached  about  12  yards.  The  deposite  seems  to  have  been  owing  to  the  general  sluggishness  oF 
the  stream  on  this  side  at  this  point  during  the  summer  months  ;  and,  also,  perhaps  to  the  accumulation  oF 
a  bed  of  drift  wood  ;  since  in  sounding  with  a  lead  armed  with  a  sharp  iton,  pieces  of  decayed  wood  were 
twice  brought  up.  xVs  the  snag  marked  in  the  diagram  D  is  in  50  feet  water,  it  is  probably  held  by  other 
trees  fast  to  the  bottom.  The  area  of  the  cross  section  of  the  river  at  high  water  is  174  099  square  feet.  In 
the  diagram  E  the  channel  is  divided  into  three  sections.  The  amount  of  water  passing  daily  has  been  esti- 
mated by  multiplying  the  areas  of  the  cross  section  into  the  mean  velocities  of  their  surface  currents  respec- 
tively— adding  their  products  together — multiplying  their  sum  by  24,  and  diminishing  the  result  by  a  fraction 
over  one-tenth  for  retardation  from  the  bottom  and  sides  of  channel.  During  the  year  13  709  006  232  791 
cubic  feet  of  water  have  passed  this  point. 

It  has  been  estimated  that,  of  the  rain  water  falling  in  the  valley  of  the  Mississippi  only  yA^  part  reaches 

the  Gulf.     What  proportion  is  lost  after  once  getting  into  the  channel  of  the  river  is  not  known.     On  the 

borders  of  this  river  are  immense  tracts  of  overflowed  land,  and  immense  quantities  of  water  may  be  taken  up 

by  evaporation,  and  wafted  by  the  winds,  to  swell  the  currents  of  far  distant  rivers, — may  disappear  through 

fissures  in  the  bed  of  the  Mississippi  itself,  or  be  absorbed  and  filtered  through  the  overflowed  earth,  to  fill  the 

capacious  chambers  of  subterranean  reservoirs. 

Overflow, — It  is  impracticable  for  the  oflicers  of  the  yartl  to  make  any  surveys  of  overflows  in  addition 

to  their  regular  duties. 

Very  resjiect fully,  your  obedient  servant, 

ROBERT  A.  MARK, 

Acting  Master^  J\avy  Yardy  Memphis^  Tfnn. 
Lieut.  M.  F.  Maury,  U.  S.  N. 

Superintendent^  JVational  Observatory^  Washington ^  1),  C. 


Diagrams,  plates  45. 
Diagram  A  sliows  roniparaiively  tlm  quantity  of  wnirT  jKissini^  ra«'Ii  nifinlli  :  toj^cther  with  llie  velocity  of  the  stream. 
B  shows  iho  total  (jnantiry  tlnriir?  MiP  y«  .ir. 
1)  is  a  vcTlit'iil  (TitHs  si'i'iioii  ol'tln  riviT. 
K  shows  the  vtl.i.iiy  <»!'  Mm-    :iirr.M-.,-  .urn  ni  .ii  iliflnmi.  st:ii;i -:  of  ilu-  liver— lh<"  dotted  line  with  the  names  of  ihemontlft 

sliouy  thi  Im'I  rill  "r  ill'.-  rJMi   fl-irin-.'  .  i-  li  i «'li.       Ili'.'li  w:«Jir  m:irl\  i.<  ilip  host  pj^tahlished  point,  and  from  it  the'* 

and  Imi!  of  iIm'  wali.-i  w.--ri-  niiMr?nn'd.     It  i>*  inirKn!  on  ilu;  iliji.;r-.uii  at  ^^.'{  iVot. 
P  sfiowN  in  iiii:lics'  the  ijuantify  (trraiii,  whicli  K'll  in  each  month. 
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Heigtitof 

river  fhMn 

bottom, 

in  feet. 

Avenge  rate  of  inr- 

face  currents  per  hour, 

inmilee. 

Areneor 
A. 

Areu«r 
B. 

Areas  «f 
C. 

(Knantity  of  water  pass- 
ing eacli  day, 

in  cubic  feet. 

ture  of  the 
air. 

Tempera- 
ture of  tbe 
river. 

Evapora- 
tion in 
inches. 

Kaln 

water  in 

inches. 

10^. 

A. 

B. 

C. 

S-Curch 

1 
S 
3 

77.8 
77.4 
76.7 

2.50 
2.50 
2.00 

3.50 
3.60 
3.10 

2.75 
3.00 
2.25 

58321 

57874 
57097 

62800 
62600 
61700 

36624 
36239 
35535 

52  936  476  120 
54  345  656  640 
46  138  127  330 

0 

671 
50| 
54i 

O 

45 

46 
46 

0.3 

4 
5 
6 

76.3 
76.2 
76.3 

2.50 
2.50 
2-75 

3.50 
3.50 
3.75 

2.75 
2.75 
3.25 

56545 
56545 
56655 

61200 
61200 
61300 

.'15040 
35040 
35139 

51  087  242  200 
51  087  342  200 
56  744  000  560 

41 
47i 
61  i 

461 
47 

47 

1.7 

7 
8 
9 

76.7 
77.1 
77.9 

2.75 
3.00 
3.00 

3.75 
4.00 
4.10 

3.25 
3.50 
3.50 

57097 
57541 
58433 

61700 
62100 
63900 

35535 
35931 
36723 

57  800  5U  360 

62  070  635  880 

63  766  397  640 

48* 
57 

64i 

47 
47 
47 

10 
11 
13 

78.6 
79.2 
79.7 

2.50 
2.75 
3.25 

3.50 
3.75 
4.25 

3.00 
3.25 
3-75 

59218 
59896 
£0463 

63600 
64200 
64700 

37417 
38017 
38517 

52  668  353  920 
60  154  265  260 
69  919  068  120 

48 

51* 
55i 

47 

461 

461 

1,40 

0.3 

13 
14 
15 

80.4 
80.8 
81.3 

3.00 
3.00 
3.75 

4.00 
4.00 
4.75 

3.50 
3.50 
4.25 

61261 
61720 
62180 

• 

65400 
65800 
66200 

39217 
39617 
40017 

66  055  576  600 
65  778  238  640 
81  472  991  820 

61i 

65 

68| 

462 
47 

471 

0.4 
0.5 

16 
17 
18 

81.5 
81.8 
81.9 

3.75 
3.50 
3.25 

4.75 
4.50 
4.25 

4.25 
4.00 
3.75 

62525 
62876 
62993 

66500 
66800 
66900 

40317 
40617 
40717 

81  926  362  320 
80  129  371  680 
72  850  438  330 

70} 

65 

49 

48 
48 
481 

0.4 

19 
SO 
31 

83.0 
83.1 
83.4 

3.25 
3.25 
3.50 

4.25 
4.35 
4.50 

3.75 
3.75 
4.00 

63110 
63337 
63578 

67000 
67100 
67400 

40817 
40917 
41317 

73  974  430  300 
73  098  403  380 
78  406  808  030 

5U 
50 

591 

491 

49 

491 

0.50 

0.6 
1.3 

32 
23 

24 

83.6 
83.7 
83.8 

3.50 
3.50 
3.50 

4.50 
4.50 
4.75 

4.00 
4.00 
4.00 

63813 
63930 
64047 

67600 
67700 
67800 

41417 
41517 
41617 

78  684  599  300 
78  828  974  9G0 
80  908  717  400 

5U 
40| 

461 

50 

601 

50 

« 

3.1 

S6 
87 

88.9 
83.8 
83.7 

4.00 
3.00 
3.75 

5.00 
4.35 
4.75 

4.50 
3.75 
4.00 

64165 
64047 
63930 

67900 
67800 
67700 

41717 
41617 
41517 

88  984  645  480 
71  059  101  330 
80  650  909  360 

49| 
431 
351 

481 

0.3 

S8 
S9 

83.7 

83.8 

3.50 
4.00 

4.50 
5.00 

4.00 
4.50 

63930 
64047 

67700 
67800 

41517 
41617 

78  838  974  960 
88  837  530  040 

38| 
47i 

481 

30 
31 

83.8 
83.9 

82.7 

82.7 
82.7 

3.50 
3.25 

4.50 
4.35 

4.00 
3.75 

64047 
64165 

63930 
63930 
63930 

67800 
67900 

67700 
67700 
67700 

41617 
41717 

41517 
41517 
41517 

78  979  553  400 
71  186  494  840 

49 
631 

481 
481 

1.10 

3.15 

4.18 

3.63 

3  148  744  083  170 

53.35 

47.84 

3.00 

7.8 

April 
1 
3 
3 

3.25 

3.00 
3.00 

4.25 
4.00 
4.00 

3.75 
3.50 
3.50 

73  022  663  100 
71  099  927  240 
71  099  927  240 

62i 
59  i 
62| 

49 
49 
491 

4 
5 
6 

82.7 
82.6 
82.4 

3.25 

3.00 
3.00 

4.25 
4.00 
4.00 

3.75 
3.50 
3.50 

63930 
63812 
63578 

67700 
67600 
67400 

41517 
41417 
41217 

73  922  663  100 
68  882  565  160 
66  633  354  120 

601 
47J 
53 

491 
491 
50 

7 
8 
9 

82.1 
81.7 
81.2 

3.00 
2.75 
2.75 

4.00 
3.75 
3.75 

3.50 
3.25 
3.25 

63227 
62759 
G2180 

67100 
G6700 
G6200 

40917 
40517 
40017 

68  258  597  560 
62  934  636  600 
62  356  564  380 

52 

583 

51 

50 
50 
50 

0.75 

0.3 

10 
11 
12 

80.3 
78.8 
77.1 

2.75 
2.50 
2.25 

3.75 
3.50 
3.25 

3.00 
2.75 
2.50 

61147 
59444 
57541 

65300 
G3800 
62100 

39117 
37617 
35931 

60  204  670  980 
53  962  498  260 
47  805  514  020 

462 
501 

54i 

50 

501 

51 

1.3 

13 

14 

75.7 
74.5 

2.50 
2.50 

3.50 
3.50 

3.00 
2.75 

55995 
54685 

60700 
59500 

34545 
33357 

51  773  350  200 
49  358  531  260 

52 
571 

51 
511 

15 
16 

73.5 
73.1 

2.50 
2.50 

3.50 
3.50 

2.75 
2.75 

53615 
52979 

58500 
57900 

32367 
31779 

48  563  487  060 
47  957  750  620 

581 
601 

52 
52 

1.25 

0.83 

:v 
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1850. 

inf. 

Awwuf 
A. 

Area,  of 
B. 

Areniof 
C. 

Uuanlilyarivniirpul 

■  UKCX'lldBr, 

liirenrtlie 

ipelHiL 

Bili 

lidin. 

Id 

19 

73 
71 
71 

52240 
51SU5 
510»9 

57200 
56500 
56100 

31083 
30397 
30009 

47  255  906  940 
46  555  034  460 
53  944  278  300 

58 
60 
671 

52 
51 
Sli 

0.B 
0.23 

au 

SI 

sa 

71 
73 
75.3 

51505 
.'i3on5 
55775 

56500 

5aouo 
G05U0 

30397 
31877 
34347 

54  906  395  980 
56  175  967  980 
63  434  708  540 

67i 

53 

O.SO 
9.09 

S3 
S4 

ss 

78.4 
7D.9 
8U.9 

3.sr> 

3.50 
3.S« 

4.25 
4.50 
4. 50 

3.75 
4. 00 
4.0U 

58D93 
G0G91 
61iJ35 

G3400 
C49UU 
GS900 

37218 
38717 
39717 

68  196  544  020 
61  948  879  480 
78  452  312  560 

49 
50 
681 

59 
52 
53 

D.90 

SG 
37 

81.5 

SI.!) 

te.i 

3.M 
3.00 

3.1HJ 

4.25 
4.00 
4.U0 

3.75 
3..'>» 
3.50 

62525 
G^3 
63337 

GG500 

GG9U0 
G71UU 

40317 
40717 
40917 

79  314  410  400 
71  697  873  200 
68  25U597  5C0 

66J 

SI 

53 

54 
55 

0.10 

Sil 
■M 

ti3.4 

3.00 

3.00 

4.00 
4.50 

3.50 
4.00 

fi.t578 

G357a 

67400 
67400 

41217 

41317 

G8  633  354  190 
78  4U9  392  320 

Si 

5G 
561 

0.75 

3.93 

3.9G 

3.33 

1  850  230  246  780 

53.29 

51.49 

3.75 

S.74 

a 

3 

3.50 
3.50 
3.50 

4.60 
4. GO 
4.G0 

4.00 
4.00 
4.00 

G3578 
63695 
63812 

67400 

67500 
67600 

41317 
41317 
41417 

79  173  367  120 
79  316  480  760 
79  4G0  594  40U 

58 

SI 

57 
58 
58 

0.38 

4 
5 
li 

82.7 

82.8 
82.9 

3.50 
3.50 
3.50 

4.50 
4.50 
4.50 

4.00 
4.U0 
4.00 

63930 
64047 
G416S 

67700 
67BOO 
679UO 

41517 
41G17 
41717 

78  83G  574  9G0 

78  979  053  400 

79  131 532  840 

51t 
53 
ill 

58 

58 

O.30 
O.U 

7 

a 

0 

ea.9 
m'.a 

3.50 
3.50 
3.50 

4.50 

4. SO 
4. SO 

4.00 
4.00 
4.00 

64IG5 
G41G5 
64165 

G7900 
G790O 
67900 

41717 
41717 
41717 

79  121  532  840 
79  131  532  840 
79  121 532  840 

m 

If' 

591 

1.70 

10 

11 

ea.9 

82.9 
82.9 

3..W 
3.50 
■J.M 

4.50 
4.50 

4.50 

4.00 
4.00 
4.00 

G41G5 
641G5 
641G5 

67900 
67900 

67900 

41717 
41717 
41717 

79  121  532  840 
79  121  .W9  840 
79  121  532  840 

fill 

59) 
591 
591 

OJO 

13 
14 
15 

82.0 
63.0 
63.0 

3.50 
3.51J 
3.50 

4.50 
4.75 

4.50 

4.00 
4.00 
4.U0 

641GS 
64282 
64282 

67900 

G8UO0 
68UU0 

41717 

41817 
41817 

T9  121  532  840 
81  195  747  600 
79  964  013  380 

ci: 

59 
59 
591 

0.75 

o.« 

IG 
17 

18 

83.0 
83.0 

83. U 

3.00 
3.011 

3.UU 

4.25 
4.a;> 
4.33 

3.50 
3.50 
3.60 

64282 
64282 

G4282 

C80O0 
G80DO 
G8000 

41817 
41817 
41817 

69  381  898  360 
71313  888  360 
71  313  888  360 

,1' 

08! 

i 

19 

83.0 
M.O 
»3.0 

3.00 
3.00 
3.50 

4.25 
4.25 

4.40 

3.50 
3.50 

G4282 
G4282 
G4283 

68000 
68MKI 
68U00 

41817 
41817 
41817 

69  381  898  3G0 
71  313  888  3G0 

78  491821600 

69) 

i' 

l.OD 

a.a 

22 

aa 
St 

83.9 

i:? 

3.00 
3.0U 
3.00 

4.25 
4.25 

4.00 

3.50 
3.50 
3.S0 

G41G5 
64047 
G3930 

G7900 
67B0O 

67700 

41717 
41G17 
41517 

71  186  494  810 
71  039  101  390 
69  0O6  38G  240 

74 
76j 
77J 

63 

64 

as 

83.4 
83.1 
81. G 

3.00 
3.0(1 
3.59 

4.00 

3.50 
3.50 
4.U0 

G3578 

63237 
G3I>43 

G7400 
6710U 
6G61IU 

41217 
40917 

40417 

68  633  41 1130 
U9  695  935  960 

77  253  414  800 

7B 

Hi 

65 

1.95 

SB 
S9 

80.9 
79.9 

3.S5 

3.00 

4.25 

4.tJ0 

3.50 
3.50 

61835 
6U691 

assoo 

64900 

39717 
38717 

70  387  877  340 
65  521  327  400 

SI 

67 
G8 

f, 

78. G 
77.2 

9.40 
2.09 

3.40 
3.10 

3.00 
2.S0 

59218 
57G52 

63G0O 
62200 

37417 

36030 

51059  553  984 
45  203  598  9b0 

GG 
65 

69 

69 

0.30 

li 

3.95 

4.30 

3.66 

9  979  401  308  634 

66.63 

65.63 

3.85 

Ji 

1                1 
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niy  of 
montli* 

Heisbtof 
inf«et. 

Average  rate  of  gur« 

Awe  currento  per  hour, 

in  milee. 

Areas  of 
A. 

AreMof 
B. 

Areas  of 
C. 

Quantity  of  water  pass- 
ing eanh  day, 

in  cubic  fe^t. 

Tempera- 
ture of  the 
air. 

Tempera- 
ture of  the 
river. 

tionin 
inches. 

Rain 
water  in 
inches. 

1850. 

A. 

B. 

C. 

June 
1 
9 
3 

75.5 
73.9 
72.4 

3.00 
3.75 
2.00 

4.00 
4.75 
3.00 

3.50 
4.25 
2.25 

55775 
54043 
52450 

60500 
58900 
57400 

34347 
32763 
31279 

60  113  394  040 
70  573  000  080 
39  467  174  180 

O 

641 
64i 
68i 

O 

69 
70 
71} 

4 
5 
6 

71.2 
70.0 
69.0 

2.00 
lv75 
1.75 

3.00 
2.75 
2.75 

2.25 
1.75 
1.75 

51193 
49950 
48935 

56200 
55000 
54000 

30106 
28949 
97979 

39  316  413  520 
34  820  816  990 
31  929  313  970 

71i 
721 

75i 

71} 
711 
72 

7 
8 
9 

67.9 
66.9 
66.1 

1.40 
1.25 
1.75 

2.40 
2.25 
2.50 

1.40 
1.25 
1.75 

47847 
46879 
46119 

52900 
51900 
51100 

26905 
25935 
25163 

26  275  442  056 
24  745  254  700 
28  511955  820 

731 

75i 
76} 

79 
73 
74 

1.30 

0.03 
1.20 

10 
11 
19 

65.9 
65.7 
65.5 

1.75 
1.75 
1.75 

2.75 
2.75 
2.75 

1.75 
1.75 
1.75 

45931 
45743 
45555 

50900 
50700 
50500 

24971 
24779 

24587 

29  687  914  020 
29  685  804  220 
29  683  694  420 

69i 

69 

702 

75 

75} 

76 

13 
14 
15 

65.2 
64.9 
64.6 

1.75 
1.75 
1.75 

2.75 
2.50 
9.50 

1.75 
1.75 
1.75 

45279 
45003 
44725 

50200 
49900 
49600 

24299 

24011 
23723 

29  680  529  720 
27  793  561  140 
27  530  739  500 

72 

73} 

731 

76 
76 
761 

0.48 
0.10 
0.12 

16 
17 
18 

64.3 
64.1 
63.8 

1.75 
1.75 
1.50 

2.50 
2.50 
2.50 

1.75 
1.75 
1.50 

44455 
44275 
44005 

49300 
49100 
48800 

23437 
23247 
22969 

27  337  917  860 
27  217  370  100 
25  250  430  740 

72 

761 

78} 

76 
76 
76 

0.75 

2.58 

19 
20 
91 

53.4 
63.2 
63.1 

1.50 
1.50 
1.50 

2.50 
2.50 
2.50 

1.50 
1.50 
1.50 

43648 
43474 
43387 

48400 
48200 
48100 

22572 
22382 
22287 

35  011841600 
24  892  903  820 
24  833  434  930 

78} 
77? 
80 

77 
78 
80 

29 
23 
94 

69.9 
62.5 
62.2 

1.50 
1.50 
1.50 

2.50 
2.50 
2.50 

1.50 
1.50 
1.50 

43213 
42865 
42607 

47900 
47500 
47200 

22097 
21727 
21442 

24  714  497  150 
24  476  621  590 
24  298  214  920 

811 

78 

80] 

80 
81 
81} 

1.50 

0.50 

25 

26 
27 

62.0 
61.9 
61.8 

1.50 
1.50 
1.25 

2.50 
2.50 
2.25 

1.50 
1.50 
1.25 

42435 
42349 
42263 

47000 
46900 
46800 

21252 
21157 
21062 

24  179  277  140 
24  119  808  250 
21  075  629  950 

79} 
80} 
77} 

81} 

89 

83 

0.11 
0.82 
0.38 

28 
29 
30 

61.9 
62.1 
62.7 

1.00 
1.50 
1.50 

2.10 
2.50 
2.50 

1.25 
1.50 
1.50 

42349 
42521 
43039 

46900 
47100 
47700 

21157 
21347 
21917 

19  035  709  130 
24  243  068  040 
24  597  967  680 

78 

79} 

80} 

83} 
831 
831 

0.50 

0.03 
0.25 

1.71 

2.67 

1.78 

895  029  623  506 

75.00 

76.70 

4.05 

6.60 

July 
1 
2 

1   ' 

63.0 
G3.2 
63.2 

2.00 
1.75 
1.75 

3.00 
2.75 
2.75 

2.00 
1.75 
1.75 

43300 
43474 
43474 

48000 
48200 
48200 

22192 
22382 
22382 

31  216  223  680 

27  988  438  5G0 
27  988  438  560 

79} 
791 
80 

831 
821 
82 

0.45 

4 
5 
G 

63.2 
63.0 
63.1 

1.75 
1.75 
1.75 

2.75 
2.75 
2.75 

1.75 
1.75 
1.75 

43474 

43300 
43387 

48200 
48000 
48100 

22382 
22192 
22287 

27  988  438  560 
27  787  490  100 
27  921  455  740 

78 

811 
88 

824 
83" 
83 

0.75 

0.60 
1.05 
0.10 

7 
8 
9 

63.5 
64.0 
64.4 

1.75 
1.75 
2.00 

2.75 
2.75 
3.00 

1.75 
1.75 
2.20 

43735 
44185 
44545 

48500 
49000 
49400 

22677 
23152 
23532 

28  189  387  020 
28  524  301  120 
32  814  136  608 

751 

80} 
79 

83} 

84 

841 

0.04 
0.67 

10 
11 
12 

64.5 
64.4 
64.4 

2.00 
2.00 
1.60 

3.00 
3.00 
2.60 

2.20 
2.20 
1.75 

44G35 
44545 
44544 

49500 
49400 
49400 

23627 
23532 
23532 

32  892  351  888 
32  814  13G608 
27  295  579  560 

78} 
81} 
81} 

85 
86 
85 

0.04 

13 
14 
15 

64.3 
64.3 
64.3 

1.75 
1.75 
1.75 

2.75 
2.75 
2.75 

2.00 
2.00 
2.20 

44455 
44455 
44455 

49300 
49300 
4U300 

23437 
23437 
23437 

29  447  462  530 
29  447  462  530 
29  447  462  530 

771 

.   79i 

80} 

85 
851 
86   1 

16 
17 
18 

64.1 
63.5 

1 

2.00 
2.(»0 
ii.OO 

3.00 
3.00 
3.00 

2.20 
2.20 
2.20 

44275 

44(M»r) 

1   43735 

i 

40100 

4HHHI 
4t500 

23247 
2*J!H>2 
22G77 

32  579  490  768 
32  344  844  928 
32  110  199  088 

81 

80} 

77 

851  '  1 .30 

84 
841  . 

0.05 
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Day  of 

BOBtta. 

Height  of 

river  fh>in 

bottom, 

in  feet 

Average  rate  of  nur- 

face  currenti  per  hour, 

in  miles. 

Areas  of 
A. 

Areas  of 
B. 

Areas  of 

c. 

Quantity  of  water  pass- 
ing each  day, 

in  cubic  teeU 

Tempera- 
ture of  tlic 
air. 

1 

Tempera- 
ture of  the 
water. 

1 

Evapora- 
tion in 
inches. 

Rain 

wamr  in 

inches. 

1850. 

A. 

B. 

C. 

December 
1 
2 
3 

55.6 
56.0 
56.4 

1.25 
1.30 
1.25 

2.00 
2.30 
2.00 

1.50 
1.60 
1.50 

36969 
37305 
.37641 

40600 
41000 
41400 

15308 
15672 
16036 

16  751  020  860 
18  535  481  412 

17  144  060  220 

0 

56| 
66 
472 

O 

48^ 
49 
49 

0.88 

4 
5 
6 

56.9 
57.5 
57.9 

1.25 
1.25 
1.25 

2.00 
2.00 
2.00 

1.50 
1.50 
1.50 

38065 
38575 
38915 

41900 
42500 
42900 

16495 
17047 
17415 

17  390  937  900 

17  687  559  540 

18  248  484  910 

36 

263 

252 

48 
46 
44 

1.05 

7 
8 
9 

58.1 
58.2 
58.2 

1.25 
1.30 
1.50 

2.00 
2.25 
2.55 

1.50 
1.50 
1.75 

39085 
39085 
39170 

43100 
43100 
43200 

17599 
17599 
17691 

18  412  160  970 

19  688  775  920 
22  406  486  010 

23J 
221 
34i 

42 

41 
40 

1.10 

10 
11 
12 

60.1 
62.1 
64.1 

1.50 
1.50 
1.50 

2.50 
2.50 
2.50 

1.50 
1.50 
1.50 

40801 
42521 
44275 

45100 
47100 
49100 

19461 
21347 
23249 

23  041  442  910 

24  240  273  040 

25  432  566  720 

35 

46} 

512 

39 
38 
38 

13 
14 
15 

65.5 
67.0 
68.3 

2.00 
2.50 
2.50 

3.00 
3.50 
3.50 

2.25 
2.50 
2.75 

45555 
46975 
48239 

50500 
52000 
53300 

24587 
26032 
27293 

33  821  098  740 
41  380  026  600 
43  603  712  940 

39i 
43i 
5U 

39 
40 

40^ 

1.60 

•   16 
17 

18 

69.4 
69.5 
69.7 

3.00 
2.50 
2.50 

4.00 
3.50 
3.50 

3.25 
2.75 
2.75 

49335 
49435 
49641 

54400 
54500 
54700 

28360 
28457 
28651 

51  321  618  000 

44  567  277  260 
44  765  788  980 

53i 
40| 
412 

41 
42 
42 

19 
20 
21 

69.7 
70.3 
68.9 

2.25 
2.25 
2.25 

3.25 
3.25 
3.25 

2.50 
2.50 
2.50 

49641 
50259 
48835 

54700 
55300 
53900 

28651 
29233 

27875 

40  992  164  020 

41  535  861  180 
40  448  466  860 

481 
42^ 
46i 

42 
42 
42 

0.45 

0.34 

22 
23 
24 

68.6 
68.1 
67.6 

2.25 
2.25 
2.50 

3.25 
3.25 
3.50 

2.50 
2.50 
2.75 

48535 
48043 
47553 

53600 
53100 
52600 

27584 
27099 
26614 

40  176  618  280 
39  723  537  213 
39  270  456  146 

42i 
392 
37i 

42 
42 
411 

1.75 

25 
26 
27 

67.8 
68.3 
69.3 

2.50 
2.50 
2.50 

3.50 
3.50 
3.60 

2.75 
2.75 
2.75 

47749 
48239 
49235 

52800 
53300 
54300 

26808 
27293 
28263 

39  089  223  960 

43  992  774  540 

44  986  925  940 

41i 

40 

40i 

411 
411 
42 

0.45 

28 
29 

70.4 
71.5 

2.50 
2.50 

3.60 
3.60 

2.75 
2.75 

50362 
51505 

55400 
56500 

29330 
30397 

46  080  492  480 

47  191  704  520 

41 
35| 

42 

41i 

30 
31 

72.0 
72.4 

2.50 
2.50 

3.50 
3.50 

2.75 
2.75 

52030 
52450 

57000 
57400 

30887 
31279 

47  055  657  660 
47  556  156  220 

35 
31i 

41} 
40| 

0.75 

2.01 

3.00 

2.23 

10.56  538  811951 

42.11 

42.22 

2.30 

6.07 

1851 
January 

1 
2 
3 

72.5 
72.3 

71.8 

2.75 
2.75 
3.00 

3.75 
3.75 
4.00 

3.00 
3.00 
3.25 

52555 
52345 

51820 

57500 
57300 
56800 

37377 
31181 
30691 

53  720  121  220 
51  352  673  460 

54  762  700  740 

32i 
342 
37; 

39  i 
39' 
39 

4 

5 
6 

71.3 

70.8 
69.3 

3.00 
2.75 
2.75 

4.00 
3.75 
3.75 

3.25 

3.00 
3.00 

51297 
50777 
49235 

56300 
55y00 
54300 

30203 
29718 
28263 

50  524  354  140 
49  726  385  940 
48  1 10  939  580 

44 

50  i 
58  i 

39 

39 

,391 

7 
8 
9 

68. 0 
66.5 
64.9 

2.75 
2.75 
2.50 

3.75 
3.75 
3.50 

2.75 
2.75 
2.50 

47045 
46495 
45003 

53000 
51500 
49900 

27002 
2.5547 
24011 

45  959  054  460 
44  413  621  560 
38  700  361  200 

501 
612 
49] 

39 1 

39 

39 

0.70 

0.45 

10 
11 
12 

63.4 
62.0 
Gl.O 

2.25 
2.00 
1.75 

3.25 
3.00 
2.75 

2.25 
2.00 
1.50 

43648 
42435 
41575 

48400 
47000 
4G000 

22572 
21252 
20307 

34  770  608  400 
30  4G5  816  480 
27  692  987  710 

412 

441 
46 

39  i 
392 
392 

13 
14 

60.0 
59.1 

1.50 
1.50 

2. ,50 
2.50 

1.50 
1.50 

40629 
39941 

44900 
44100 

19273 
18525 

22  942  732  560 
22  471  170  480 

441 
561 

392 
40 

15 
16 

58.5 
58.2 

1.50  2.50 
1.50  :  2.50 

1 

1.50 
1.25 

39425 
39170 

43500 
43200 

179C7 
17691 

21  601  537  440 
21  432  161  520 

57  T 
55 

401 
402 

1  -^  J 

APPENDIX. 

I)0>  of 
luuiiUi. 

1851. 

1 

;  lloight  of 

rivtT  from 

bottom, 

in  fuel. 

i 

Aveni 
face  cii 

;   A. 

i 

Kt>  mm  ( 
rreittM  |k: 
in  niilt'ii. 

U. 

2.00 
2.75 
2.50 

»f  Mir- 
■r  hour. 

1 

Areas  of 
A. 

Areas  uf 

Areiwof 

c. 

.Quauiity  of  water  |iaOT- 
in(  vacli  djiy, 

in  cubic  feet. 

i       1 
i        i 

Tenip«>ni-  Tempera- 
ture of  the  turc  of  the 
water.  1   air. 

I        1 

Evapora-   Rih 
lion  in   water  in 
iochva.   iaebei. 

1 

1  Jnniiary. 
J7 
18 
lU 

57.0 
37.3 

1.25 
1 .  ti} 
1.50 

1 

!  1.75 

I  1.5U 

1.50 

3^915 
3i^(i60 
31^405 

42900 

1   42600 

42300 

17415 
17139 
168G3 

17  424  137  500 
24  263  929  490 
21  415  785  040 

1 

i  o 
1   28J 
26i 
j   322 

o 

.    m 

392 

i   391 

1    • 

1.00 

20 
21 
22 

57.1 
57.0 
5G.9 

1.50 
1.50 
1.50 

2.50   1.50 
2.50  :  1.50 

2.50  '  1.50 

1 

38235 
38150 
380G5 

42100 
420(H) 
41900 

16679 
165tf7 
16495 

21  298  735  920 
20  746  257  840 
20  689  099  200 

33i 
471 
531 

39 
!   39 

I   382 

O.70 

23 

24 
25 

56.8 
56.5 
5G.1 
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These  very  interesting  observations  were  made  by  order  of  the  Hon*  William  A.  Graham,  Secretary  of  the 
avy,  whose  mind,  imbued  with  enlarged  and  liberal  views,  was  ever  quick  to'comprehend,  and  ready  to 
Ivance  the  useful — and  what  can  be  more  useful  than  a  knowledge  founded  upon  actual  observation  of  the 
ibits  of  the  most  majestic  of  the  rivers,  the  mighty  Mississippi  f 

That  river  has  commenced  to  break  through  its  banks,  and  to  threaten  with  destruction  not  only  plantations 
!ar  it)  but  the  village,  the  town  and  the  city  also.  Terrible  and  destructive  have  been  its  crevasses  latterly* 
16  attention  of  the  people  has  been  directed  to  them,  and  Government  is  about  to  undertake  the  task  of 
opening  the  bars  at  its  mouth. 

These  observations  of  Mr.  Marr,  which  the  Secretary  was  kind  enough  to  have  made  at  my  request,  have 
*eady  been  found  of  great  practical  value.  The  engineers  who  have  been  engaged  with  plans  for  deepening 
ese  bars,  and  of  confining  the  river  within  its  banks,  have  sought  for  and  (I  have  no  doubt)  consulted  them 
ith  advantage. 

I  have  before  alluded  to  the  fact  here  announced  by  this  clever  young  officer,  viz  :  that  the  mean  temper- 
ire  of  the  river  water  of  the  Mississippi  at  Memphis  is  above  the  mean  temperature  of  the  air  at  the  same 
ice.     The  fact  at  first  appeared  startling;  but  the  cause  is  obvious,  and  has  been  distinctly  alluded  to  elsewhere.* 

The  mean  temperature  of  the  Amazon,  according  to  the  observations  made  by  Lt.  Herndon,  during  his 
scent  of  that  river  in  1852,  is  about  two  degrees  and  a  half  (2^.5  Fahr.)  higher  than  that  of  the  air.  This 
^er  runs  East ;  consequently,  throughout  its  course,  the  climate  is  nearly  the  same. 

The  Mississippi  comes  from  the  North  and  goes  to  the  South :  that  is,  it  runs  from  cold  to  warm  climates. 
id  we  may  conceive  how,  if  the  velocity  of  its  current  were  not  quite  so  great,  the  mean  temperature  of  its 
iter  at  any  place  would  express  the  mean  temperature  of  that  place  itself.  Thus  we  perceive  that  there  is  a 
ysical  relation  between  the  temperature  of  river  water  and  the  atmosphere ;  and  that  in  the  difference  of 
iSLU  temperature  between  the  water  of  rivers  running  North  or  South,  and  the  air  above  it,  the  velocity  of 
i  stream  may  and  probably  does  enter  as  a  function. 

The  Nile  and  Gulf  Stream  are  the  reverse  of  the  Mississippi ;  they  run  from  warmer  to  cooler  latitudes, 
d  therefore  it  may  be  inferred  that  the  greater  difference  between  the  mean  temperature  of  a  current  and  of 
»  air  above  it,  is  to  be  found  in  the  case  of  the  Nile,  the  Gulf  Stream,  and  their  congeners. 

The  fact  that  the  wind  in  the  bends  of  the  Amazon  blows  up-stream — never  across — may  probably  find  a 
lution  in  the  circumstance  of  this  difference  of  temperature.  I  am  not  aware  as  to  the  fact,  but  suppose  that 
;  general  direction  of  the  wind  on  the  Nile  is  up-stream  mostly. 

I  will  merely  mention  here  another  fact,  leaving  it  for  a  full  discussion  when  I  shall  have  procured  more 
tistics  and  obtained  the  results  of  requisite  observations — and  that  fad  is,  that  the  force  of  diurnal  rotation 
the  earth  is  sensibly  expressed  upon  the  Mississippi  river,  and  that  generally  this  force  is  manifested  as  well 
the  rivers  as  by  the  trade  winds, 

•  Sre  iMaury's  Sailing  Directions'. 
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The  planters  along  the  west  bank  of  the  Mississippi  are  annoyed  very  much  hy  the  drift-wood  lodging 
on  their  plantations.  Ira:nense  quantities  of  it  are  brought  down  by  the  river  at  flood.  The  levees  on  the 
west  bank  are  often  damaged,  and  the  planters  greatly  annoyed  by  having  it  lodged  about  their  premises; 
whereas,  they  on  the  eastern  bank  are  seldom  or  never  incommoded  by  it. 

Moreover,  it  is  a  well  known  fact  that  the  raftsmen  who  float  timber  down  the  Mississippi  in  large  masses, 
complain  that  their  rafts  will  get  over  on  the  western  bank.  When  the  river  is  high,  and  its  current  rapid,  it  re- 
quires all  their  force  to  keep  it  from  setting  upon  the  west  bank.  They  themselves  say  it  is  not  the  wind  that 
blows  them,  only  they  do  not  know  what  it  is,  except  that  the  raft  will  go  over  on  that  side. 

But  we  have  eviilence  stronger  than  this  of  the  rfiftsmen.  The  great  body  of  alluvial  lands  is  west  of  the 
Mississippi ;  there  are  no  bluffs  on  that  side  in  the  alluvial  region  ;  they  arc  all  on  the  eastern  bank,  showing 
the  very  curious  fact  that  the  channel  of  the  river  is  traveling  sidewise,  as  it  were,  or  to  the  East.  If  the  drift- 
wood and  silt  be  by  the  force  of  diurnal  rotation  thrown  on  the  western  bank  and  cast  up  there,  of  course 
this  accumulation  of  drift  gradually  obstructs  the  channel-way  on  that  side,  and  makes  it  necessary  for  the 
river  to  cut  away  from  the  eastern  side  so  as  to  obtain  a  channel  of  the  requisite  capacity  for  the  discharge 
of  its  waters. 

Thus  we  may  deduce  a  law,  as  to  the  course  of  rivers  which  run  though  tertiary,  or  regions  free  of  rocky 
formations,  and  it  is  this :  that  in  all  rivers  so  running,  and  particularly  in  those  which  in  their  course  make 
more  difference  of  latitude  than  departure,  the  drift-wood  and  marshes  will  be  found  generally  on  the  western 
banks,  the  bluffs  and  signs  of  encroachment  on  the  eastern :  provided  the  river  runs  towards  the  Equator. 
But  if  it  run  from  the  Equator  towards  cither  pole,  then  will  the  diurnal  rotation  cause  the  drift-wood  to 
be  lodged  on  the  eastern  bank,  and  so  force  the  river  over  upon  the  western,  and  In  this  case  cause  the 
bed  of  the  river  to  travel  wcstwardly. 

This  lulc  applies  in  the  most  striking  manner  to  the  Mississippi  after  it  escapes  from  the  rocky  formations 
above  the  mouth  of  the  Ohio  river.  And  it  is  also  strikingly  iho  case  upon  the  Madeira,  one  of  the  principal 
tributaries  of  the  Amazon. 

I  said  a  few  days  ago  to  an  American  sailor,  who  had  just  descended  the  Madeira  for  1200  miles  ma 
canor,  "  upon  which  side  of  the  river  did  you  observe  the  most  drift-wood?"  Without  a  moment's  hesitation 
he  snid  at  onci',  "  all  upon  the  west  bank.*' 

According  to  this  rule  also,  the  course  of  rivers  should  be  affected  by  these  causes  also  ;  their  channels 
should  travel  to  the  eastward  in  one  case,  to  the  westward  in  the  other. 


The  specimens  of  the  sediment  of  the  Mississippi  river,  which  Mr,  Marr  had  obtained  for  me,  having 
been  forwartled  to  Professor  Ehrenbcrg  for  examination,  he  has  kindly  given  to  them  his  valuable  attention, 
and  comuiunicaled  the  icsuhs  of  his  iiivcstigalion  to  the  Berlin  Academy,  at  its  meeting  on  the  25th  April, 
ISol,  as  follows  : 


OBSERVATIONS    ON   THE    MISSISSIPPI    RIVER.  [    ^"^    ] 

"  Finally,  Mr.  Ehrenberg  spoke  of  the  contents  in  solid  parts  and  microscopic  forms  of  life  of  the  se<liment 
of  the  Mississippi. 

"  The  director  of  the  Astronomical  National  Observatory  of  the  United  States  of  North  America  at  Washing- 
ton, Mr.  Maury,  (well  known  and  honored  by  his  great  oceanic  Wind  and  Current  Charts,)  has  communicated 
to  me  on  the  5th  of  April  of  this  year,  that  very  accurate  observations  are  now  being  made  at  Memphis  (Ten- 
nessee) on  the  Mississippi,  respecting  the  quantity  of  water  contained  in  the  river  at  that  place,  and  at  the 
same  time  respecting  the  amount  of  solid  matter  carried  in  the  water. 

"  A  U.  S.  naval  officer,  Mr,  Robert  A.  Marr,  has  undertaken  these  observations  with  great  care ;  and  Mr. 
Maury  sends  me  four  of  the  more  important  specimens  of  the  sediment  of  the  Mississippi,  for  microscopic 
examination,  and  in  the  same  letter  a  brief  extract  from  the  account  of  Mr.  Marr's  results  from  each  specimen. 

'^  I  have  attempted  the  investigation  of  the  microscopic  forms  of  life  in  these  specimens  from  the  Mississippi 
sediment,  and  believe  that  this  river,  in  the  extent  of  its  tributary  regions  second  only  to  the  Amazon,  and 
whose  delta  is  second  only  to  the  delta  of  the  Ganges  and  Bramaputra,  is  well  worth  the  attention  of  the  Academy 
in  these  hitherto  unknown  relations  of  life.  To  the  small  number  of  materials  no  great  objection  can  be  made, 
since  it  is  already  far  greater  than  I  should  have  required.  If  such  matter  be  only  properly  collected  and  pre- 
served certainly  pure,  greater  quantities  would,  it  is  true,  give  material  additions  to  the  results  of  the  investi- 
gation, but  in  that  which  is  important  the  relations  and  predominance  of  quantities,  will  make  little  change." 

After  reading  from  Mr.  Marr's  report  the  section  relating  to  silt,^  and  referring  to  his  statements  respecting 
the  relative  temperatures  of  the  air  and  river,^  and  the  total  quantity  of  waters  which  passed  by  Memphis 
during  the  year.  Professor  Ehrenberg  continued : 

*^  The  four  specimens  sent  to  me  have  the  following  external  characteristics : 

1— D  and  E. 

^^  The  two  specimens  of  deposit  obtained  at  high  water  differ  from  the  other  two  in  having  a  fine  substance 
and  a  yellowish-gray  or  bright  brown  color. 

<'  D  is  the  deposit  of  the  surface  water  of  the  Mississippi  from  the  middle  of  the  river.  It  is  a  fine  yellowish- 
gray  sand,  palpable  between  the  fingers,  with  a  yet  finer  mould,  wherein  only  occasionally  very  small 
particles  of  mica  can  be  perceived  with  a  lens,  and  minute  fibres  of  plants  invisible  to  the  naked  eye.  In 
heating,  the  mass  becomes  first  black,  then  reddish,  (feruginous.)     Acids  give  no  effervescence. 

"  E  was  obtained  from  the  bucket  which  had  remained  5  minutes  at  the  depth  of  30  feet  in  the  middle  of 
the  river.  The  deposit  is  like  the  preceding  in  color,  but  coarser — that  is,  a  sand  too  fine  for  writing  sand,  but 
whose  particles  are  yet  distinctly  perceptible  between  the  fingers.  With  the  lens  one  sees  distinct  quartz 
particles,  silvery  mica  scales  and  also  plant  fibres.     Heat  and  acids  gave  the  same  result  as  with  D. 

2— F  and  G. 
"  Both  the  specimens  obtained  at  low  water  are  more  sandy,  less  fine  in  grain,  and  in  color  more  gray,  less 
brown. 
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**  F  is  tie  deposit  of  the  water  drawn  from  the  surface  at  low  water.  It  is  a  fine  parti-colored  gray,  black, 
brown,  and  reddish,  rough  drifting  sand,  with  black  and  silvery  shining  particles.  The  predominatiDg  substance 
is  composed  of  colorless  quartz  particles  mixed  with  a  few  white  ones.  The  reddish  particles  may  be  feldspar, 
and  the  whole  mixture  seems  to  be  a  sand  from  granitic  mountains.  Amongst  the  sand  is  a  small  portioD  of 
combustible,  formless  and  yet  recognizable  organic  particles.  Heat  first  blackens  the  sand,  and  then  makes  it 
bright  brown.     Acid  produces  no  perceptible  effervescence. 

^'G  is  the  deposit  from  the  depth  of  twenty  feet.  It  is  also  a  gray  parti-colored  writing-sand,  entirely  similar  to 
the  preceding,  with  perhaps  a  little  coarser  grain,  though  but  slightly  different,  and  of  which  the  same  things 
obtain  throughout.  Also  in  applying  acids  no  distinct  effervescence  was  perceptible,  a  proof  that  polytfaalamia 
are  very  rare. 

^'  Microscopic  investigation  has  resulted  in  the  following  summary  of  the  invisibly  small  forms  of  life  io  the 
mud  of  the  Mississippi : 


Mud  of  the  Mississippi  river  at  Memphis.,  1851. 
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bidme      ■         '■ 

+ 

davatum  ■ 

+ 

+ 

+ 

+ 

cornutum- 

+ 

■A' 
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IIIGII   1 

VATCR. 

1 

LOW    WATER. 

Surface. 

Dcplh  30  ft. 

Surface. 

Depth  20  ft. 

1 

1). 

E. 

F. 

G. 

Lithostylidiumj  crenulatum 

" 

_ 

curvatum 

+ 

_ 

- 

- 

- 

denticulatuin     - 

_ 

_ 

- 

irrcgulare 

- 

- 

- 

- 

laccrum  - 

- 

- 

licve 

+ 

^ 

- 

obliquum  - 

- 

- 

- 

- 

ovatum    - 

- 

- 

1 

quadratum 

+ 

- 

+ 

- 

Rojula     - 

m 

- 

- 

rude 

- 

+ 

- 

- 

Serra 

- 

- 

- 

- 

stnuosum 

- 

- 

- 

- 

spiriferum 

- 

Trabecula 

+ 

- 

+ 

+ 

triquetrum 

- 

- 

unidentatum 

- 

SpongolithiSy  acicularis     - 

- 

m 

- 

+  ? 

fistulosa 

- 

• 

- 

foraminosa  - 

- 

- 

mississtpptca 

+ 

- 

— 

+ 

16 

24 

20 

24 

2 

7 

28              1 

POLYTHALAMIA,  2. 

1 

Rotaliarumjjragmenta     - 

- 

Textilariaj  globulosa 

- 

- 

- 

- 

- 

THREAD    WORMS,  1. 

^nguillula     -         -         -         - 

+ 

SOFT   PLANT   PARTICLES,  1. 

Plantary  cellular  structures 
Sum  of  organisms,  85 

+ 

+ 

+ 

+ 

3G 

50 

32 

41 

2 

3 

INORGANIC    FORMS,  3. 

1 

1 
1 

Urystal'prismSj  green 

_ 

+ 

1 

_ 

4- 

yellowish  green 

- 

- 

Mica     -         -         - 
Whole  sum,  88- 

+ 

+ 

- 

+ 

37 

52 

35 

1 

i      43 

6 

5 

'              5 

1 

4 

OBSERVATIONS    ON   THE    MISSISSIPPI    KIVER.  [    ^^    1 

**The  surface  of  high  water,  D,  contains,  in  the  given  specimrn  of  deposit,  in  20  analyses,  37  microscopic 
fonns,  namely :  18  polygastra,  IG  phytolilharia,  1  anguillula,  plantary  cellular  structures,  and  mica  scales,  with 
quartz  sand. 

"  In  30  feet  depth  at  high  water  there  were,  also,  according  to  20  analyses,  52  forms  ;  25  polygastra,  24 
pbytolitharia,  plant  particles,  and  2  crystalline  forms  in  abundant  quartz  sand. 

"In  low  water,  20  analyses  of  the  surface  mud  gave  35  forms;  11  polygastra,  20  phytolitharia,  plant 
particles,  and  3  crystals  with  much  quartz  sand. 

"  At  20  feet  depth,  the  mud  contained,  according  also  to  20  analyses,  43  forms ;  14  polygastra,  24  phyto- 
litharia, 2  polythalamia,  plant  particles,  and  2  crystals  with  much  quartz  sand. 

"In  the  high  water  sediment  were  65  forms;  in  low  water  54.  The  whole  observed  number  of  forms 
amounts  to  88. 

"All  the  forms,  with  the  single  exception  of  the  polythalamia,  are  fresh  water  forms.  The  polythalamia 
give  the  impression  of  chalk  forms,  and  are  in  part  the  predominating  forms  in  writing  chalk.  Since  more- 
over, they  aie  the  only  sea  forms,  their  introduction  from  chalk  strata  admits  of  no  doubt. 

"  Among  the  44  polygastra  there  is,  besides  the  doubtful  gloconema,  no  new  kind  showing  itself.    Among 

the  37  phytolitharia,  only  two  appear  with  new  ntunes^ithodantium  Memarginatumj  corresponding  to  L.  emar- 

giruUum  with  two  depressions  in  the  base,  and  spongolithis  mississipica.     The  latter  form  is  like  the  spong, 

asperay  very  thick  and  sbort,  sharp  at  both  ends ;  and  suggests  a  peculiar  hitherto  unknown  fresh  water 

fungus  of  the  river,  spongUla.* 

"The  great  quantity  of  quartz-sand  in  the  upper  mud  of  the  liver  is  astonishing  when  we  compare  with 
small  rivers ;  but  it  is  much  less  so  when  we  think  of  the  whirling  mass  of  water  of  so  great  a  stream 
moving  forward  only  in  whirlpools  and  eddies.  Since  the  explorations  of  the  French  expedition  into  Egypt, 
vre  have  already  known  that  the  Nile  carries  on  and  deposits  much  sand  in  the  middle  of  its  stream  ;  only 
at  the  sides  in  calmly  flowing  water  is  less  sand  thrown  down,  and  further  from  the  stream  on  the  overflowed 
surface  the  mud  consists  of  an  excc-ss  of  mould  and  organic  matter  without  perceptible  sand.  Specimens  of 
such  material  from  the  more  quiet  mud  and  more  important  deposite  of  the  shores,  which  forms  the  peculiarly 
ft"uitful  soil  of  the  Delta,  must  y».t  be  collected  from  the  Mississippi,  in  order  to  obtain  a  correct  view  and  to 
''istitute  a  comparison. 

*'  From  the  material  now  at  hand,  not  yet  sufficient  for  farther  conclusions,  but  yet  very  acceptable,  we  infer 
^W  also  here  some  per  cent,  of  the  mud  belongs  to  the  invisible  organic  life  which  may  be  perhaps  expressed 
^^  from  ^V  ^o  bV  of  ^he  solid  matter,  or  two  to  three  per  cent.,  which  however  can  give  no  standard  for  the 
^hole,  since  from  the  analogies  of  the  Ganges,  Nile,  and  other  rivers,  it  is  far  too  small. 


L    32    ]  AITLNDIX. 

<'  The  Ganges  at  high  water  carries  in  one  second  580,000  cubic  feet  of  water,  the  Nile  176,148  cubic 
feet.  According  to  the  above  data  for  the  year,  the  Mississippi  carries  on  the  average  434,711  cubic  feet: 
nearly  exactly  as  much  as  the  Ganges  at  high  water  and  2^  times  as  much  as  the  Nile.  In  this  water  of  tlie 
Mississippi  the  mud  amounts  to  f^^^  consequently  in  every  second  to  147  cubic  feet  solid  matter.  In 
the  Nile  it  amounts  to  ISOx^^f,  and  in  the  Ganges  to  557  cubic  feet  in  a  second.  Hence  the  Mississippi  ini 
mass  of  water  equal  to  that  of  the  Ganges  carries  only  a  mass  of  solid  matter  equal  to  that  of  the  Nile. 

'^  According  to  my  direct  investigations,  the  microscopic  organic  living  part  of  the  river  mud,  amoonts  to : 

in  the  Ganges        (J    —    i)  i^i  each  second  69  —  139  cubic  feet. 
Nile  (y»^_^^)     "  "  6—    13     "       " 

Mississippi  (^V  —  bS)     "  "  2—      4     "       " 

The  last  is  evidently  too  small,  and  will  probably  be  modified  by  examination  of  the  finer  mud  out  of 
the  current  and  near  the  shore. 

^'  By  analysis  of  the  21  quart-flasks  of  water  from  the  Ganges  and  Bramaputra  in  every  month,  sent  tome 
from  Calcutta  (see  monthly  reports  1846,  p.  278.)  I  have  made  the  most  thorough  investigations  respectiog 
the  great  proportion  of  microscopic  life  in  the  mud  and  delta  formations  of  these  rivers.  According  to  these  it 
is  probable  that  the  numbers  for  the  two  other  rivers  will  increase  yet  more. 

^^  The  further  extension  of  the  details  of  these  investigations  is  already  printed  in  the  second  volume  of  the 
great  work  on  Infusoria — the  Micro-geological  Investigations, — nearly  ready  for  publication." 
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TABLES  FOR  THE  REDUCTIONS  OF  THE  PLACES  OF  THE  FIXED  STARS. 


These  tables  have  been  prepared  chiefly  as  they  were  required  in  the  work  of  this  Observatory.  They  are 
presented  in  the  form  in  which  they  have  been  found  most  convenient  in  reducing  the  observed  places  of  the 
stars  to  their  mean  places  at  a  selected  epoch. 

The  formulas  from  which  they  are  derived  are  those  of  Bessel.*  The  coefficients  are  the  same  as  have 
been  adopted  in  the  American  Ephemeris  and  Nautical  Almanac.f  These  include  Struve^s  constant  of  aber« 
ration^  a  =  2(y'.4451. 

Struve^s  and  Peters's  constants  for  precession  :§ 

(In  time.)    m  =  3'.0717,7  +  0«.0000,19  (y  —  1850) 
n  =  2Cy'.0564  —  (y'.0000,86  (y  —  1850), 
and  Peters's  coefficients  for  the  terms  of  nutation,  of  which  the  principal  is — 

JV=  9".2236  -f  0".0000,09  (y  —  1850). 

Table  VIII  is  from  one  prepared  by  Professor  Keith.  The  series  of  Table  I  has  been  prepared  by  Pro- 
fessors Hubbard  and  Coffin,  and  the  others  by  Professor  Coffin,  with  the  assistance  of  other  officers  of  the 
Institution,  among  whom  may  be  mentioned  Lieutenants  Wyman,  Cooke,  and  G.  W.  Harrison,  Passed  Mid* 
shipmen  Warley,  Young,  and  Forrest,  and  Mr.  Charles  Ferguson. 

TABLE  I. 

Co-efficients  and  auxiliaries  for  fadlitating  the  reduction  of  the  apparent  places  of  the  fixed  stars 

to  their  mean  places  1850.0,— ^or  the  years  1846  to  1854. 

The  instant  of  1850.0  is  assumed  to  be  1850,  Jan.  1,  Oh,  13m.  mean  time  Washington,  the  sun's  mean 
longitude  at  that  time  being  281°. 

The  quantities  are  given  for  each  day  at  6A.  52m.,  mean  time  Washington.  The  sidereal  lime  of  this 
epoch  is  also  given  for  facilitating  interpolation. 

Formulas  .* 
t  =  the  interval  before  1850.0  in  tropical  years  and  parts. 

O  z=  true  longitude  of  the  sun. 

*  Bessel's  Tabulae  Regiomontanse. 

t  American  Ephemeris  and  Nautical  Almanac,  1855,  i>.  2:27. 

}  Struve*s  ConHtant  de  1 'Aberration,  p.  47. 

§  Peter's  Numerus  Conslans  Nulalionit,  p.  76.     *:  Ibid,  pp.  46-48. 


i.  3()  J 


Ari'l,M)lX. 


r 


iiieaii  longitude  of  the  moon. 

mean  longitude  of  the  moon's  ascending  node. 

the  obliquity  of  the  ecliptic. 

the  mean  longitude  of  the  moon's  perigee. 

A  tan  (.)  =  20".4551  cos  0  sin  o  z=  8".  1387  cos  O 


h  sin  II  =z  A 
h  cos  II  zz:  B 


=  20^.4451  cos  0  cos  w  =  1S".7554  cos  0 
=  20".4451  sin  0 


iTcosG  z=:;tCz=w/  +6".8667  sin  Q  — a".0822  sin  2  Q  +0".5053  sin  2  0  +0".058S  sin  (O  +262°.6) 
o-sin  G  =  D  =       -f  9''.223G  cos  Q  — 0".0896  cos  2  Q  +0".5507  cos  2  0  +0".0093  cos  (0  +280^.3) 


m 


(In  limp.)        /—  mC  =  —  S"  COS  G. 


u 


(( 


(( 


A./z=  0'.0125  sin  2C—  0».0041  sin  ( ([  —  P) 

^^a  =  +  0'.00542  sin  2([  sin  a  +  0«.00591  cos  2<C  cos  a 
AU  =  —  O'.OOIS  sin  (<C  —  P)  sin  a 

A.cJ   =  +  0".0813  sin  2 (C  cos  a  —  0".0886  cos  2C  sin  a 
A'^d  =  —  0".0270  sin  (C  —  r')  cos  a 


[Tables  III.] 


[Tables  IV.] 


[Tables  II.] 


a 


=  the  star's  mean  right  ascension 
=  the  star's  mean  declination 


1850.0. 


a 


a 


t 


^In  time.)  1/ 


=:  the  star's  mean  right  ascension,        ?    f  lu     i  * 
=  the  star's  mean  declination,  \  ^^  ^^^  ^^^^^' 

=  the  star's  apparent  right  ascension,  )    .  .i      ^  , 
=  the  star's  apparent  declination,  ] 

=  the  star's  proper  motion  in  right  ascension. 
=  the  star's  proper  motion  in  declination. 


(In  time.)  ^a      =i  the  annual  variation  of  the  star's  right  ascension. 
A6      =z=  the  annual  variation  of  the  star's  declination. 


k^  ^  — sin  a  Aof. 


k        =  T^  cos  a  tan  (5  Aa  +  oo^  sin  a  sec'6  Ad, 

P       =  .0007292  t^ 
The  reduction  in  right  ascension  is, 

(In  time.)     u^  —  a'  —f  +  A^ /^-  1  g-  sin  (G  +  a)  tan  d  +  j^  A  sin  (H  +  a)  sec  d 

+  ^  /i  +  j3fe  +  (A^a  +  A'^o)  tan  d, 
and  in  declination  is, 

^0  —  ^'  =  g"  cos  (G  +  a)  +  A  cos  (H  +  a)  sin  d  -|-  t  cos  d 

-f  ra'+p^'  +  A.d+  A;d 

y\\K\  \\\>\  two  1crnl^  \v\  i-iirh  bfiiip:  .-i:ppliod  l>y  T;tblr>  II  ti*  IV. 


REDUCTIONS    or    TUE    PLACES    Ol'    THE    FIXED    STAllS.  [    37    J 

The  terms  omitted  aie,  in  a©  —  a',  those  which  result  from  using  in  the  terms  of  the  aberration  a  and  6 
stead  of  a  and  ^  +  ^6* 

andt      —  C.OOOOIO  tan^d  sin  2  ( Q  —  a); 
id  in  d  —  d*,  those  which  result  from  using  in  the  terms  of  the  aberration  a  and  6  instead  of  a!  -f-  \  \«  and  d',* 

andt      +  (y'.000078  tan  c5  cos  2  ( Q  —a) 
+  0".000023  tan  <5  cos  2  Q  ; 
a  and  A^<J  being  the  reductions  for  aberration  in  right  ascension  and  declination  respectively. 
Table  Ila  contains  for  each  6°  of  C  and  SOwi.  of  a  , 

^^6  =(y'.0813  sin  2  c  cos  a  — 0".0886  cos  2  c  sin  a 
The  signs  of  A^^d  in  this  table  must  be  changed  when  a  ^  12A. 
Table  TI6  contains  for  each  10°  of  <^  —  r'  and  lA.  of  a  , 

A'^cJ  =  — (y'.0270  sin  (<C— r')  cos  a 
The  signs  must  be  changed  for 

a  at  the  top  with  a  —  F'  in  the  right  hand  column,  and  for 
a  at  the  bottom  with  C  —  F'  in  the  left  hand  column. 
Table  Ilia  contains  for  each  10°  of  <C    , 

A'j/=  0».01248sin2  <L. 
Table  II 16  contains  for  each  10°  of  <[  —  F'  , 

a;/=  — 0*.0041  sin  (c  —V) 

These  two  terms  are  included  injr+  i^^f  in  Table  I. 
Table  IVa  contains  for  each  6°  of  <[  and  lA.  of  a  , 

A^a  =  0'.00542  sin  2  c  sin  a  +0*.00591  cos  2  <t  cos  a 
Table  I V6  contains  for  each  10^  of  ( <C  —  r')  and  lA.  of  a  , 

A'^a  =  — 0*.0018  sin  a  sin  ((T  —  r) 

The  signs  given  to  A^a  and  A'^a  in  tables  IVa  and  IV6  must  be  changed  for 
a  at  the  top  with  d  or  <[ — r'  in  the  right  hand  column,  and  for 
a  at  the  bottom  with  (T  or  (j; — 1^  in  the  left  hand  column. 
Table  V  contains  for  each  10  solar  days, 

A^/  =  O'.OOQOS  sin  (0  +  262°.()), 
and  for  each  10  days  and  lA.  of  a  , 

A^d  =  0".0588  sin  (O  +  262°.6)  cos  a  —  0".0093  cos  (O  +  280^.3)  sin  a 
The  signs  of  A^d  in  this  table  must  be  changed  with  o  at  the  bottom. 

*  Ast  Nach.,  No.  486,  p.  94. 

+  rETEn8'5!  Numcrus  Constans  Nutationir,  pp.  73-74. 
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log  h. 


log  i. 
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IBLP.  I-Co.^riNUEi..     FOR  TIII£  RKDUirriO.N  OF  THE  APl'ARKNT  PL.VCES  01-'  FIXKl)  STARS  TO  1850.0. 
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LBLE  1-CoKTiNUED.    FOR  THE  REDUCTION  OF  THE  APPARENT  PLACES  OF  FJXED  STARS  TO  1860.0. 
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Epoch  6A.  52fji.  mean  timcy  Washington. 


8A6. 


I  i 

S;d.  lime 
Wash.  ' 


G. 


H. 


^ov.  1 
() 

3 
4 
5 

G 
7 

8 

y 

10 

11 

13 

14 
15 


.  I 


IG 
17 
18 
VJ 
20 

21 
22 
23 
24 
25 

26 


-  I 


2i 

28 
29 
30 

)ec.  1 

3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
IH 
19 
20 

21 

23 

24 

25 
2l> 
27 

2l5 

29 
30 
31 


iogg- 


log  It. 


fog  i. 


f 


/+^,/l     t'    ,  ;^.      (^    cc-r' 


h, 

21 .59 
21.65 
21.72 
21.71) 
21.65 

21 .92 
21. U^ 
22.05 
22.11 
22.18 

22.31 
22.38 
22.44 
2ri.5l 

22.57 
22. G4 
22.71 

«w^»  m    t    i 

22. b4 

22.90 
22.97 
23.03 
23.10 
23.  IG 

23.23 
23.30 
23.36 
23.43 
23.49 

23.56 
23.63 
23.69 
23.76 
23.62 

23.89 

23.95 

0.02 

o.oy 

0.15 
0.22 

0.:i5 
O.il 
O.-Jri 

0.54 
0.61 
0.6« 
0.74 
O.fl 


h.  m. 
33  29 


a. 
31.7 


Of;  o 


c: 


h.  m.  8. 
-   15  13  21  „,«    1.78801 


18.7 

1:2.1 

23  29    5.1 

23  28  58.7 
:)2.0 
45.2 
38.4 
31.6 

24. H 
18.0 
11.2 
4.4 
57 . 6 

50.8 
44.0 
:i7.2 

:io.5 

23.8 

17.1 
10.5 
23  27  3.9 
23  20  57.4 


:  fi.o  I 


9  18 


♦21,1 


r..G  ^^ 


5  15 


r    43 


43 


6., 
6.7 
fi.T 
0.« 
6.b 
fi.b 


41 


41 
4U 
o9 
lin 


23  2S 
23  27 


6.8 
C.8 
6.8  I 
6.t:  , 
6  ^ 


I 


51.0 

44.6 
38.3 
32.1 

19.9 


1   13 

14  57  12 

an 
53  11     ..  1 

49  10 

45  10 

41  11 

37  13 

33  15    ..^ 

29  17    '' 

25  20      '  ' 
oi  oi    ^' 

17  28    -^^ 
*J3:)  , 

.To  . 
34 
33  I 
33 

233 

:w 

3J 
3] 
31 


771 
740 

708 
676 


13  33 
9  38 
5  44 


"f::  ,14  1 51 

^■'   13  57  58 

6.7  I 

6.6  , 
6  6  I 
6.5 
6.4 


476 
441 
406 
370 
333 

296 

259 
oo  1 

183 
144 


,23  26  2.2 
23  25 


.  I 


O.S 

o.:«i 

1  .00 
1.07 

1.14 

1.20 
1  .^'7 
1.33 

1.40 
1.46 
1.53 


13.9 

8.0 
o  o 

56 . 5 
51.0 

45.5 
40.1 
34.8 
29.7 
24.7 

19.8 

15.1 

10.5 

6.1 

1.8 

,)i  .b 

53 . 6 
4'.».7 
46.0 
42.5 

39.1 

I    ;j5.s 
;r>.7 

I 

27.0 
24.4 

III. 6 

J  /  .:i 

1 5 . 5 

23  24  13.7 


6.4  • 

6.3  i 
6.0 

6.a  I 

6.0  I 

6.0  I 

o.H  1 


54  5 
50  13 
46  iJ2 
42  31 
3b  40 

O'jn 

t)7  I  •)  -^ 
O'J  O'J  -'' 

19  35  -'^ 


H  59  -: , 

»  12  ^' 

4  25  -^ 

••^  13  0  38  ~"  ' 

12  ;>6  o2  _ 

53  6  ™'  i 


I'. « 

r 


23  25 
23  24 


oA 

5.3  * 

5.1  i 

5.U  I 

4.9 
4.7  , 
4.C 
1.4 
1.3 

1.-2 
4.0 
X'J 
3.7 

r»      ■ 
<>.  I 

:!.3 

3.1 
L'.9 

2.-. 


2.-. 


:-'.» 


49  20  '-^ 
45  34  "^ 
41  49  *^ 

38  4  ~ 

34  li> 

30  34 

26  4:> 
23 

•  Ml 

19  20  " 
15  'Ao    '-' 

n   51  ^-» 

d  7  -^^ 

024 
'2\ 


4  ''^•' 


12  0  3.-^ 
U  5f;  51 

53  9  -•• 

49  25  ~» 

*:.'.■) 


45 


40 
41  ;)6 
3-1  11  ■-•' 
34  -JG  ■-'•• 


2.1 
2  0 
1.6 
1.7 


30  41 

26  56 

II  23  11 


O.I-  I 


2.7 

2'. 
270 


105 

065 

i  1 .78025 

1.77984 
943 

902 
800 
M7 
774 
731 

688 
,  644 
599 
.')54 
509 

464 
418 
372 
325 
278 

231 
1^<4 
J  36 

1.77040 

i.7g:m)i 

9 13 
^9 1 
b45 
795 

746 
696 
647 

5!)7 

547 
497 
447 

3:»7 

547 
297 
1.7G247 


50 
31 

32f 
lU 

3:2 
32 

33  . 


1.28-87 

1.28952 

1.29018 

0>^4 


644 
C12 

54j   * 
511 


34  i 

35 
X* 
X, 
36 

•^^ 
37 

35  ■ 
3>* 
39 

39  ■ 
40 
40 
41   ' 
41   ' 

41  I 
42 
4:j  I 
43 

•>••» ; 

43 

I 

44 
45  I 
45 
45  ■ 

4.7  I 
46 
46" 
47  I 

4      , 

J". 

47 

4^ 
-.'•^ 

19 

19 
49 
.'.(I 

A'J 

:.n 

■I') 

.70 

.'■0 
.70 
.70 

50 
f'O 
50 


15d 

216 

348 
413 
47.-< 

542 
606 
669 
731 
793 

^54 

914 

1.29973 

1.30031 

0^9 


145 

200 
254 
307 
358 

408 
456 
503 
548 
591 

632 
672 
710 
746 
781 

813 
844 
873 
899 
924 

946 

967 

1.30HS5 

1.31002 
017 

025) 
V.'A-J 
017 
(i53 

o.:.6 

057 
0.-)7 
055 
050 

043 

o:;3 

0-J2 
1.3100,':i 

1.30992 

974 

1.30.J54 


65  I 
66 
C6 

66  ' 

66  ' 

66 

66  ' 

6.7  I 

65 

I 
64 

64  . 

63 
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1 

61 
60 
59  , 
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51 
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43 
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40 
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2.7 

21 

le- 
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15 
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10 
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.303 
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.044 
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.014 
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.975 
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.7.*^3 
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423 


9  I 

n  ; 
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ArPENDIX. 


TABLK  I— CoxTivrnn.     FOR  THE  REDUCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 

Epoch  6A  5e2in.  mean  timef  n'oMkington. 


T 


Sill,  time' 

1847.  ;  Wash.  ; 


Jan.  1 
2 
3 
4 
5 

6 
7 

9 
10 

II 
!,> 
13 
14 
15 

]G 
17 

lei 
19 

20 

21 
2:2 
23 
24 
25 

26 
27 
28 
29 
3U 

31 

Feb.  1 

2 

3 

4 

5 
G 
7 

8 
0 

10 
11 
12 
13 
14 

15 
10' 
IT 
18 
19 

20 

21 
»>.! 

23 


24  , 

2f;  ' 

27 ; 

28  ' 


h.     ! 

1.60  I 

1.66 

1.73 

l.;9 

1.86 

1.93  ■ 

1.99 

2.06 

2.12 : 

2.19 

2.3-2 
2.38 

'>   .It   ' 

<w  •  'I  <l 

2.6'»  . 
2.72 

2.78  . 

2.54  ; 

2.91  I 
2.9^ 
3.04  ' 
3.11  I 
3.17 

3.24  i 
3.30 
3.37 
3.44  ; 
3.50  . 

3.57  , 
3.63 
3.70 
3.76  ' 
3.83  . 

3.90  : 
3.96  ' 

4.03 : 

4.09  ; 
4.16  , 

4.22  ' 
4.29  . 
4.36 
4 .  42 

4.49 

4.55  < 
4.62  ' 

4.68  . 
4.75 
4.82  ■ 

4.88  ' 
4.95 
5.01 
5.08 

5.14 
5.21 
5.28 
5.34 


G. 


h.    in. 
23  24 


12 

10 
9 

fi 

t 


5 
5 
4 
4 

4 
4 

4 
4 
5 

5 

6 

« 
i 

8 

9 

10 
11 
12 
14 
15 

17 
19 
20 
22 
24 

26 
28 
30 
32 
34 

36 
38 
40 
42 
45 

47 
49 
51 
53 
55 

57 
23  24  59 
23  25     1 

3 
5 

6 

8 

10 

11 

13 
14 
15 
16 


5.41       23  25  17 


H. 


log  g,     I     log  h. 


I  h.  Ml. 
o  111  19 


1 


1 
1 
1 
1 

1 
1 
1 
9 
I 

Q 

2 
1 
2 
2 

9 
o 
o 

2 
2 

2 
9 

«i 

2  1 

r 

3  ; 

2  I 

2  i 

0  ■ 

-  I 

O    ' 

I 
2  ' 

2  ' 

2  ■' 
2  . 

1  I 

2  ' 
2 
1 

2 
I 

1 
1 

1 

1 


15 
>       11 

;    « 

4 

11     0 
10  56 

.       52 
;       49 

45 

i 

41 
I      37 

33 
'       30 

26 

22 
IS 
14 
10 
6 


10 


2 
59 
55 
51 
47 

43 
39 
35 
31 
27 

23 
19 
15 
11 
i 

9    3 

8  59 
55 
51 
47 

42 
38 
34 
30 
26 

18 

13 

9 

5 


8 
7 


1 

57 
52 

48 

44 
40 
35 
31 


5. 

25 

40 
54 

21 

34 
46 
59 
11 

33 
44 
54 
4 
13 

22 
30 
38 
45 
52 

58 
4 
9 

14 

IS 

21 
24 
26 

28 
29 

29 
29 
28 
26 
24 

21 

17 

13 

8 

2 

56 
49 
41 
33 
24 

14 
4 
53 
42 
30 

17 

4 

50 

36 

oo 

t 
51 
35 


22.5 
'X 
27 
26 

237 

OJ 

2T 
98 
29 

229 

2r» 

30 
3() 
31 

231 

32 
3-2 
33 
'M 

234 
34 
35 
35 
36 

937 
37 
38 
38 
3» 

240 
40 
41 
42 
42 

243 
44 
44 
45 

46 

246 
47 

4H 
48 
49 

250 
.■iO 
51 
51 
52 

253 
bli 
54 
51 

254 

:k> 

56 
256 


■1.70197 

097 

1.76047 

.  1.75997 

948 
899 
850 
I  801 

752 

703 
654 

606 
558 
510 

463 
416 
369 
322 
276 

230 
184 
1.39 
094 
049 

1.75005 

1 .  74962 

918 

875 

833 

791 
749 
708 
668 
628 

588 
;  549 
510 
471 
433 

I 

396 
359 
323 

287 
251 

216 
182 
148 
114 
081 

048 
1.74016 
1 .73984 

953 

922 
891 
861 
631 


7  27  19  ,..    1.73801 


2j, 


50 

50 : 

50  • 
50  I 

49  : 
49  ' 
49  I 
49  I 

40  i 
49  I 

48  i 

4f<  ■ 

^'*-  '• 

•*"  . 
47  ■ 

47' 
47  ' 

46 : 

46  1 
46  > 
45  ] 
45  I 
45 

4t 
43 
44  { 
43  ■ 

«| 

42  : 

42  : 

41; 

40 : 

40  I 
40 

:«  i 

39! 
3a 

38 

37 
37 
36 
36 

:«> 

35 
31 
3( 
31 
33 

3:t 

33 
.')2 
31 

31 
31 
3U 
30 

30 

29 


1 .30932 

908 
882 
»54 
824 

792 
758 
722 
685 
615 

604 
.')61 
516 
470 
422 

372 
321 
268 
214 
159 

103 
1.3O045 
1.20987 

928 
867 

806 
744 
681 
618 
554 

489 
424 
358 
292 
226 

160 

094 

1.29027 

1.28961 

895 

829 
764 
699 
635 
571 

50S 
446 
385 
324 
265 

2t)7 

150 

095 

1.28041 

1.27988 
937 
8tt7 
W9 

1.27793 


24 
26 
28 
30 

32 
34 
36 

37 
40 

41 
43 
45 
46 

4H 

:»o 

51 
.'>3 
54 
55 

56 
58 
58 
59 

61 ; 

61 
62  ' 
63 
63 

64 ; 

65 

65  ■ 

66  , 
60 
66 

66 
66 

67  , 
66  : 
66  . 

66  ' 

65 

65 

6i  . 
61 

63 
62 
61 

61 : 

59 

58  ' 
57 
55 
54 

53 
51  ' 
50 

48 

46  i 
44 


0.1926 
.2304 
.2650 
.2970 
.3267 

.3543 
.3802 
.4045 
.4273 
.44.^9 

.4693 
.4887 
.5071 
.5-246 
.5413 

.5573 
.5726 
.5872 
.6012 
.6146 

.6275 
.6399 
.6518 
.6632 
.6742 

.6849 
.6951 
.7049 
.7144 
.7235 

.7324 
.7409 
.7492 
.  toil 
.7647 

.7721 
.7792 
.7661 
.7927 
.7991 

.8053 
.8112 
.8170 
.8225 

.8278 

.8329 
.8378 
.8425 
.8471 
.«514 

.8556 
.y596 
.8635 
.8671 

.8706 
.8740 
.8772 
.8e02 

0.8831 


378  ! 
346  I 
320 
297 

276 
259 
243 
2i8 
216 

201 

194 ; 

1H4  } 
175  I 
167 

KKl 
153  . 
146 
1 10  ' 
134 

129  ; 
124  I 

119  ; 

114  ' 

no  ' 
107  ; 

102  '• 

98  i 
ft5, 
91  - 

^[> 
85  ! 
83  ! 
79 
76 

74 
71  I 
69  ' 
61)  , 

61 

I 

62 
,->9 
5S  ■ 
55  i 
i*3 

51  ; 
49  ' 

47  1 
46  ■ 
43  ; 

42 
40 
39' 
36  1 

35  ' 
34 
32 
30 

29 

27 


f. 

+8.737 
.723 
.711 
.702 
.695 

.690 
.687 
.683 
.678 
.671 

.661 
.649 
.635 
.620 
.604 

.590 
.578 
.569 
..562 
.557 

.553 

.549 
.543 
.535 
.525 

.513 
.499 
.486 
.473 
.462 

.454 
.449 
.446 
.444 
.443 

.441 
.437 
.431 
.422 
.411 

..198 
.385 
.373 
.363 
.356 

.351 
.348 
..346 
.345 
.342 

.337 
.330 
.321 
.311 

.299 
.269 
.280 
.273 


years. 
,^  +8.0000 

12 


9 
7 

5 
3 

4 
5 
7 

10 
12 
14 
15 
16 

14 

12 

9 


5 


4 

4  ■ 

6  '■ 
8  ' 

10 

12 
14 
13 
13  . 
11 

8  ! 
5> 

3  I 

9  ' 

1  ! 

2  ! 
4  • 

6 

9 

11 

13 

13 : 

19 

ID  ] 
* 

5  '. 
3 
2 

1 
3 

5  . 

•   ' 

9 ; 

10  ■ 

u! 

10  > 

9  '' 

7  ' 

4  I 


2.997o 
945 
918 
890 

863 
836 

808 
781} 
753; 


.0066 


o 

101.5 
114.7 
127.9 


<c-r 


o 

123.6 
136.6 
149.7 


'  141.0,  162.8 
I  154.2J  175.6 

.0065'  167.4;  188.9 
I  180.6;  202.0 
i  193.7  215.0 
206.9'  228.1 
220.1'  241.3 


726 
6991 
671i 
644; 
6l7i 

569'. 
562' 
534: 
507 1 

4yo' 

I 
452; 
425 
398 
370i 
343' 

315- 

28d| 
261, 
233 
2061 

179!, 

i5i; 

124 
096; 
069^ 

042', 

2.0014 

2.8987; 

959 

932 

905'. 
877' 
850" 
823 
.795 

768 
741 
713- 
686 

658j 

631'. 
604S 
576; 
5491 


.0064  233.3! 
246.5; 
259.6: 

272. S 
2d6.0; 


.0064 


0063 


299.2' 
312.3 
325.5- 
338.7' 
351 .9| 

5.O1 
18.2 
31.4, 

44.£ 
57.7! 


.0063! 


I 


0062 


70. 9i 
84.1 
97.3! 

110. 4; 

123.6' 

136.8'' 
150.0 
163.2 
176.3 
109.5 

0061i  202.7 
215.9 
229.0 
242.2 
253.4 


I 


.0060 


521 

4941 

467 

439 


4-8.269     J  +2.8412 


OO6I;  268.6 
281.7 
294.9 
308.1 
321.3) 

.0060;  334.4 

347.61 

0.8 

14.0 

27. S: 

40.3j 
53.5f 
66.7; 
79.9- 

93.0'  J09.1 
106.3  JS8.1 
;  119.4  135.91 
i  133.6  148.9^ 

.0059'  145.7:  161.3 


.0059 


254.3 

267.3 
380.4 
393.4 
306.5 

319.5 
333.6 
345.7 
358.7 
11.8 

34.9 
37.9 
51.0 
64.1 
77.1 

90.3 
103.3 
116.3 
139.4 
143.5 

155.5 
168.1 
181.6 
194.7 
807.8 

320.S 
333.9 
347.0 
960.0 
373.1 

986.9 
399.9 
319.3 
335.4 
338.4 

351.5 

4.6 

17.6 

30.7 

43.8 

56.8 
69.9 
83.0 
96.0 


[■■IWI 


n^.*.^  ^p.    iKi 


mm 
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TABLE  [—Continued.     FOR  THE  REDUCTION  OF  THE  APPARKiS'T  PLACES  OF  FIXED  STARS  TO  1850.0. 

Epoch  6k.  Sdm.  mean  Hmej  TFashington. 


r 


1847. 


1 

Sid.  time 
Wash. 


Mar.] 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 

15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 

28 


30 

31 

Apr.  1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 


h. 
5.47 
5.54 
5.60 
5.67 
5.74 

5.80 
5.87 
5.93 
6.00 
6.06 

6.13 
6.20 
6.26 
6.33 
6.39 

6.46 
6.53 
6.59 
6.66 
6.72 

6.79 
6.85 
6.92 
6.99 
7.05 

7.12 
7.18 
7.25 
7.31 

7.38 

7.45 

7.51 
7.58 
7.64 
7.71 

7.77 
7.84 
7.91 
7.97 
8.04 

8.10 
8.17 
8.23 
8.30 
8.36 

8.43 
8.50 
8.56 
8.63 
8.69 

8.76 
8.82 
8.89 
8.96 

9.02 
9.09 
9.15 


28 

9.28 

29 

9.35 

30 

9.42 

I 


G. 


A.         Ma     f. 

28  95  18 

19 
20 
2U 
21 

21 
21 
21 
21 
:^1 

21 
20 
20 
19 

18 

17 
15 
14 
12 
10 

8 

6 

4 

23  26     1 

88  24  59 

56 
53 
50 
46 
43 

39 
35 
31 
27 
23 

19 

14 

9 

4 

59 

54 
49 
43 

38 
32 

2G 

20 

14 

8 

23  23     1 

23  22  55 

48 
41 
35 

28 
21 
14 

7 

23  22  0 
23  21  52 
23  21  45 


28  84 
83  23 


H. 


h. 

7 


m.  t» 
23    2 

18  45 
14  28 
10  10 


^gg' 


7 
6 


5 
1 


52 
33 


1 
1 

1 
9 

1 

3 
3 

3 
3 
3 
3 
3 

3 
3 
3 

4 
3 


6 
6 


6 

4 


5 
5 
5 
5 

5 

5 
6 
5 
6 

6 
6 
6 
6 
7 

6 

7 

0 

6 
7 

7 

71 
7  ' 

i 

»  i 
'  I 

«i 
7 


57  15 
52  56 
48  36 
44  17 

39  58 
35  38 
31  18 
26  58 
22  38 

18  18 

13  58 

9  38 

5  18 
0  59 

56  39 
52  20 
48  1 
43  42 
39  23 

35    5 

30  47 

26  29 

22  12 

17  ,55 

13  39 
9  23 

5  r 

0  52 
56  38 

52  24 
48  10 
43  57 
39  45 
35  34 

31  23 

27  12 

23  2 

18  53 

14  45 

10  37 

6  30 


4 
3 


2 

58 
54 


24 
19 
14 


50  10 


46 
42 
38 

34 

30 
26 
22 


7 
5 
4 

3 
3 
4 
G 


18  1> 
i  14  12 
!  3  10  16 


357 
57 
58 
.*« 

359 
58 
59 
60 
59 

ai9 

60 
60 
60 
60 

960 
60 
60 
60 
.'V9 

360 
59 
59 
59 
59 

258 
58 
58 
57 
57 

956 
56 
56 
55 
54 

954 
54 
53 
59 
51 

951 
51 
50 
49 
48 

248 
47 
46 
45 
45 

244 
43 

42  I 

41 ; 

241 

40  ; 

39    ; 

38  ' 
237  ' 

37 

36  I 
934 


1.78772 
744 
715 
687 
659 

632 
605 
578 
551 
525 

499 
473 
447 
422 
396 

371 
346 
321 
296 
271 

247 
222 
198 
173 
149 

124 
100 
075 
051 
026 

1.73001 

1.78976 

951 

926 

901 

876 
850 
824 
798 
772 

746 
719 
692 
665 
637 

609 
581 
552 
523 

494 

465 
435 
405 
374 

343 
311 
279 
247 

214 

181 

1.72147 


38 
39 

38 
98 

97 
97 
97 
97 
96 

26 
96 
98 
95 
96 

95 
95 
95 
95 
95 

94 
95 
94 
95 
94 

35 
34 
35 
34 
95 

35 
35 
35 
35 
35 

95 

96 
26 
96 
96 

96 
27 
27 
27 
28 

28 
28 
29 
29 
29 

29 
30 
30 
31 

31 
39 
32 
32 

33 
33 
34 
34 


log  h. 


1.87749 
706 
665 
627 
590 

535 
523 
493 
465 
439 

416 
395 
376 
360 
346 

334 
325 
318 
314 
312 

313 
316 
322 
330 
340 

353 

368 
385 
405 
427 

451 
478 
507 
538 
570 

605 
642 
681 
721 
763 

807 
853 
900 
949 
1.27999 

1.28050 
103 
157 
213 
269 

327 
385 
444 

504 

564 
625 
687 
749 

812 

875 

1  28938 


43 
41 
38 
37 

33 
32 
30 
98 
26 

93 
91 
19 
16 
14 

19 
9 
7 
4 
9 

1 
3 
6 
8 
10 

13 
15 
17 
90, 
39' 

94 
97 
99 
31 
39 

35 
37 
39 
40 
49 

44 
46 
47 
49 
50 

51 
53 
54 
56 
56 

58 
58 
59 
60 

60 
61 
62 
62 

63 
63 
63 
64 

J 


log  i. 


0.8858 
.8883 
.8907 
.8930 
.8951 

.8971 
.8990 
.9007 
.9022 
.9037 

.9050 
.9061 
.9071 
.9080 
.9088 

.9094 
.9099 
.9102 
.9104 
.9105 

.9105 
.9104 
.9101 
.9096 
.9091 

.9084 
.9076 
.9066 
.9055 
.9043 

.9030 
.9015 
.8999 
.8982 
.8963 

.8943 
.8922 
.8899 

.8875 
.8849 

.8822 
.8794 
.8764 
.8732 
.8700 

.8665 
.8629 
.8591 
.8552 
.8512 

.8470 
.8426 
.8.380 
.8332 

.8283 
.8233 
.8180 
.812.') 

.8009 

.8010 

0.7949 


35 
94 
33 

91 


/+\f 


90 
19 
17 
15 
15 

13 

11 

10 

9 

8 

6 
5 
3 
9 
1 

0 
1 
3 
5 
S 

7 

8 
10 
11 
19 

13 
IS 
16 
17 
19 

90 
91 
33 
94 
36 

97 

28  ' 
30  I 
32  ; 
32  ' 

35 

36  I 

38  I 

39  I 

40  ' 

42  I 

44) 
46 
48  ! 

49 
50 
53 


.v. 


59 
CI 
62 


+8.268 
.269 
.270 
.270 
.269 

.266 
.260 
.252 
.242 
.231 

.220 
.211 
.205 
.201 
.199 

.198 
.198 
.197 
.195 
.190 

.183 
.173 
.163 
.153 
.144 

.137 
.133 
.132 
.132 
.134 

.135 
.135 
.133 
.128 
.120 

.110 
.099 
.089 
.079 
.071 

.066 
.063 
.061 
.060 
.059 

.056 
.050 
.043 
.034 
.023 

.Oil 
8.000 
7.991 

.985 

.981 
.979 
.979 

.070 

.978 

.975 

-i-7.969 


t. 


1 
1 
0 
1 

3 

6 

8 
10 
11 

11 
9 
6 
4 
2 

1 

0 
1 
9 
5 

7 
10 
10 
10 

9 

7 
4 
1 
0 
3 

1 
0 
3 
5 

8 

10 
11 
10 
10 
8 

5 
3 
2 
1 
1 

3  I 

6  i 

7: 
9 

11  1 

12 ; 
9 

6! 

4! 

2  I 
Ol 
0  ' 

1 

3i 

G 

9 


years. 
+8.8385.0059 
357' 
330i 

302,  I 

275!  ' 

248.0058' 
220  I 

193| 
1661  ! 

138;      I 


€-r 


o 

158.9 

172.1 

185.3 

198.41 

211.6 

224.8 
238.0 


o 

174.4 
187.5 
200.5 
213.6 
226.7 

239.7 
252.8 


251.2;  265.9 


lll<.0058i 
083 


056 

029 

8 .8001 

8 .7974 
947 
919 
892 
864 

837 
810 
782 
755 
727 

700 
673 
645 
618 
591 

563 
536 
508 
481 
454 

426 
399 
372 
344 
317 

289 
262i 
235' 
2071 
180 


278.9 
292.0 

305.1 
318.1 
331.2 
344.3 
357.3 

10.4 
23.4 
36.5 
49.6 
62.6 

75.7 

88.8 
101.8 
114.9 
128.0 

141.0 
154.1 
167.2 
180.2 
193.3 

206.4 
219.4 
232.5 
245.6 
258.6 

.0055  260.11  271.7 
2?3.3|  284.7 
286.41  297.8 
299.6,  310.9 
'  312.8,  323.9 

.0054 


264.3; 
277.5' 

290.7' 
;  303.9 
'  317.0J 
I  330.2 

.  343.4 

.0057  356.8! 

I      9.7| 

i      22.9: 

,     36.1 
!     49.3 

.0056*    62.4 
I    75.6, 
88.8' 
102.0 
115.1 

128.3 
141.5 
154.7 
167.8 
181.0 


.0056 


.0055 


194.2 
207. 4I 
220. 6i 
233.7 
246.9! 


326.0   337.0 

339.1'  350.1 

352.3,      3.1 

5.5     16.2 

18.7'     29.3 


1521.0054 
125  I 

098  1 

070j  * 

043' 


I 


31.9 
45.0; 
58.2 
71.4' 
84.6 


42.3 
55.4 
68.5 
81.5 
94.6 


8.7016  .0053 

8.6988| 
961' 
933 


906 
879i 
8511 
824, 


.0053' 


770 
4-2.6742.0052. 


97.7  107.7 
110.9.  120.7 
124. ll  133.8 
137. 3|  146.9 

150.4!  159.9 

163.6  173.0 

176.8  186.0 

I9(K0  199.1 

203.1  212.2 
216.3,  ii25.2 
229.5   238.3 
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TABLE  I— Continued.     FOR  THE  REDUCTION  OP  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 
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43 
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15 
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9 

36 
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23 
49 
14 
39 
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28 
51 
15 
37 
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21 
42 
3 
23 
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1 
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36 
53 
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40 
54 

7 
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32 
43 
53 
3 

12 
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27 
34 

40 

45 

49 
53 
56 
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0 

0 
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5H 
56 
53 
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4-.) 
31 
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12 
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13 
13 
13 
13 
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11 
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15 
15 
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17 
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18 
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19 
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25 
2G 
27 
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28 
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30 
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33 
33 
33 
31 
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3'J 
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40 
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1 .00054 

1.08998 

943 
887 
832 
776 
721 

666 
611 
557 
502 

448 

394 
340 
2rt() 

179 
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074 

1  .OS021 

1.07969 

918 

866 
815 

714 
664 

615 
566 
517 
469 
421 

373 
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2rfO 
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143 

01)8 

o:>4 
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1.CGD67 

\)'23 

.Sri2 
840 
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758 

718 
678 
639 
GJO 
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448 
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883 
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404 
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903 
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5jj 
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I. IS 
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117 

112 
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105 
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98 

95 
90 
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83 
80 


.4629 
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.51.57 
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.6389 
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.6609 
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.7270 
.7353 
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.7584 
.7656 
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.7859 
.70-i2 
.798:2 
.8041 

.Ho:)8 
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.8206 
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.8355 
.HlOl 
.8446 

.e4:>9 
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.Sin  8 
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168 
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5011 
473; 
446: 


.0025' 


38.0' 
51.1' 
64.3; 

77. 5| 
90.6 

103.8' 
117.0 
130.2 
143.3 
156.5' 

169.7; 
182.9 
196.1 

209 .2 


14.9 

41.0 
54.1 
67.S 

80.9 

93.3 

1U6.3 

119.4 

132.5 

145.5 
158.6 
171.7 
J^4.l 


.0025 


419' 
4-18391- 


.0025. 


222.4  197.8 
235.6  210.9 
248.8  223.9 
261.9|S3T.O 

275. i;  250.1 
288.3  263.1 


^  .■     ■■■■■  m^    ■^^•1  '^  ^  «■-  »^«^^«^    k    —  ^i^i 


TAOLKS. 
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TABLE  1— CovTiMOED.    FOR  THE  REDUCTION  OP  THE  APPAIIE.VI'  PLACES  OP  FIXED  STARS  TO  ISd'i.O. 

Epoch  6A.  53m.  mean  timCf  Waihington. 


Sid.  time' 
1848.  i  Wash. 


G. 


Mar.  1 
2 
3 
4 
5 

G 
7 
H 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Apr.  1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
la 
13 
14 

15 
IG 
J7 

18 
19 

20 
21 
22 
23 

24 
25 
2G 
27 


1 

/l.    IR. 

fl. 

5.52 

28  6 

2 

5.59 

3 

i     5.65 

4 

5.72 

4 

5.79 

5 

I 


I 


I 


5.85 
5.92 
5.98 
6.05 
6.11 

6.18 
6.25 
6.31 
6.38 
6.44 

6.51 
6.58 
6.64 
6.71 
6.77 

6.84 
6.90 
6.97 
7.04 
7.10 

7.17 
7.23 
7.30 
7.36 
7.43 

7.50 
7.56 
7.63 
7.69 
7.76 

7.82 
7.89 
7.96 
8.02 
8.09 

8.15 
8.22 
8.28 
8.35 
8.41 

8.48 
8.55 
8.61 
8.68 
8.74 

8.81 
8.vS7 
8.94 
9.01 

9.07 
9.14 
9. -20 
9.-i7 


23   6 
23  4 


28  4 
23  3 


28  3 
23  2 


23  2 
23  1 


23   I 
23  0 


23  I     0.33 

29  '     9.40 

30  •     9.17 


23  0 


5 
5 
5 
5 


4 

3 
o 

0 
59 

57 
55 
52 
50 

47 

44 
41 
37 
34 
30 

26 
21 
16 
11 
6 

1 
55 
49 
43 
36 

30 

23 

15 

8 

0 

53 
45 
36 

28 
19 

10 
1 
52 
4'2 
'S3 

23 

13 

3 

52 

42 

31 

£0 

9 


IT. 


1 
I 
9 
1 

9 
9 
3 
9 

3 
3 
3 

4 
3 

4 

4 
5 
5 


5 


5 
6 
6 
G 

•to 

6  • 

»  i 


6 
6 


22  69  58 

47 
22  60  3G 


4 

8 
7 
8 

7 
8 
9 

a 

9 

9 
9 
9 
]0 
9 

iO 
10 
10 
11 

JO 

1 
1 

1 

I 
1 
1 
IJ 


h.  m. 

7  19 

15 

11 

6 

7    2 

6  58 
53 
49 
45 
40 

36 
32 
27 
23 
19 

15 

10 

G 

2 

57 

53 
49 
44 
40 
36 

31 
27 
23 
18 
14 

10 

6 

1 

67 

53 

49 
44 
40 
3G 
32 

28 
1:4 
19 
15 
11 

7 
4  3 
3  .OO 

55 
51 

47 
43 
39 
35 

31 

27 

]9 


s. 

47 

30 

12 

54 

35 

16 
57 

38 
18 
59 

39 
19 
59 
40 
20 

0 
40 
21 

1 
41 

22 

3 

44 

25 


6 
4 


3 


15 
II 

4 


49 
31 
14 
57 
40 

24 

8 

53 

38 
24 

10 
57 
44 
32 
21 

11 
1 
52 
44 
36 

20 
23 
18 
13 
9 

G 

4 
o 

1 

1 
2 
4 
G 

9 
13 

18 


2,'»7 
58 
58 
59 

259 

59 
59 
M 
59 

SCO 

60 
CO 

:,9 

6U 

960 

60 
59 
GO 
60 

359 

59 
59 
59 

58 

9:16 

58 
57 
57 
57 

956 

56 
65 
55 
54 

254 

53 
53 
59 
51 

2,-0 

50 
•19 

4S 
•lb 

247 

46 
45 
4o 
44 

42 
42 
41 

QJO 
39 

38 
3M 

237 
30 

3:. 


l^S  S'     I     %^^-  %**•     \f+^cf\     ^' 


€     (L-r 


167217 
175 
133 
092 
051 

I  67011 

1.6097 1 

93> 

893 

854 

816 
778 
741 
704 
GG7 

630 
594 

558 
522 
48G 

451 
416 
381 
34G 
311 

275 
240 
205 
170 
135 

100 

CG5 

1.66030 

1.6^994 

958 

921 
885 
b49 
812 
775 

737 
099 
CGI 
Gi2 

5b3 

544 
505 
465 
4124 
ob3 

341 
200 
:25G 
213 

IfiO 
125 

ojso 

1.56034 

1.64968 

941 

1 .64^1)3 


49 
49 
41 
41 

40 

40  ■ 
39  ! 
39  I 
39  ■ 

38 

38 
.T? 
37 
37 

a;: 

Jo  I 

:)6 

36 
36 

35 

35 
35 
35 
35 

36 

35 
35 
35 
35 

35 

35 
35 
36 

37 

36  ' 
36 
37 
37 

L'8 

38' 

;j9  : 

39  1 
39 

40  I 

'II  '- 

41  j 

42 

42 

4'6  I 
'43 

44 
44 
45 
46 

40 

47 

•IK 

•1» 


1.27716 
673 
632 
594 

558 

524 
493 
465 
440 
418 

398 
380 
3G4 
350 

338 

328 
321 
316 
314 
314 

316 
321 
328 
338 
350 

365 
382 
401 
422 
445 

470 
497 
526 
557 
.'i9l 

627 
GGG 
707 
750 
795 

842 

890 

9:i9 

1.279fc9 

1.28040 

092 
145 
199 
255 
312 

370 
4:J9 
469 
549 

CIO 
G72 
734 

797 

FCO 

9i?3 

1.28l)SG 


43 
41 
38 
36 

34 

31 
28 
25 
23 

90 

18 
16 
14 
12 

10 

I 

5 
9 
0 

9 

5 

7 

10 

19 

15 

17 
19 
91 
93 


25 


27 
29 
31 
34 

3G 

39 
41 
43 
45 

47 

41-  I 
49! 
.'►0  I 

51  I 

52  ' 

53  I 

:>-\ 
:>Ci  : 
57  1 

59 

no  I 

CO  I 

ci  I 

C2  I 

r.2  ; 
(;:?  : 

C3 
(13 
03 

l>i 


0.8877 
.8902 
.8925 
.8947 
.8967 

.8986 
.9003 
.9019 
.9034 
.9047 

.9059 
.9070 
.9079 
.9087 
.9093 

.9098 
.9102 
.9104 
.9105 
.9105 

.9104 
.9101 
.9097 
.9092 
.9086 

.9078 
.9069 
.9058 
.9046 
.9033 

.9019 

.9004 
.8987 
.8969 
.8949 

.8927 
.8904 
.8880 
.8855 
.8828 

.8800 
.8770 
.8739 
.8707 
.8C73 

.8038 
.HGOI 
.8r)C2 
.K')2J 
.84lrO 

.^•130 
.8.M91 
.y344 
.b:,-95 

.844 
.8192 
.81:j8 
.8US3 

.8005 

.7905 

0.79('2 


25  !+ 

23 
22 
20 

19 

17 
16 
15 
13 

12 

11 
fl 
8 
6 


4 
2 
1 


3 
4 

5 
6 

8 
9 

111 
19  I 
13  I 

14  i 

15 
17 
18 
90 

99 

23 

24  I 
95  I 

27  ' 

28  I 

30  ! 

31  , 

34  ' 

35 

37  ' 
39 
•iO  ! 
42 

'4  , 

'15     ; 

47  I 
49 

51  ' 

52  j 
i>4  , 


55 


CO 
Ci 


s. 

6.548 
.541 
.537 
.535 
.534 

.534 
.533 
.530 
.525 
.517 

.508 
.497 
.486 
.477 
.469 

.464 
.4G2 
.462 
.463 
.465 

.4GG 
.465 
.461 
.454 
.445 

.436 
.426 
.417 
.410 
.405 

.402 
.401 
.401 
.401 
.399 

.394 

.387 
.378 
.367 
.356 

.345 

..'JMG 
. t>*-.f 
.525 
.3i.'4 

.324 
.324 
.324 
.323 
.319 

.312 
.302 
.291 
.2fc0 

.2C9 

.248 
.241 

5.240 


I 


7 

4 
o 

1 

0 

1 

3 

5 
8 

9 
11 
H 

9 

8 


5 


1 
o 

J 

1 
4 
7 
9 
9 

10 
9 
7 
5 
3 
1 


years.  \      o 

H- 1.8364  .0025:  301.; 
336' 


5 


I 

9 

11 

11 

11 

9 

4 

4 

1 


•i 

7 

10 

11 

11 

11 
10 

# 

4 

4 
o 
o 


309, 
282 

254 1 

227 
,200 
1721 
145 
117 

I 

090' 
063i 
035 

1.8008J 
1.7980 

95;f 
92G' 
898 
871; 
844 


314. G 
327.8. 
341.0 
354.2 


.0024 


.0024 


.0024: 


81 G  .0023 
789' 
761  i 
734; 
707; 


.0023 


.0022 


679, 

652! 

625; 

597: 

570' 

I 

542 

515' 

488 
460 
433' 

406.0022 

378; 

351 

323 

296 


2C!) 
241, 
214 
IbG 
159 

132' 
104 
077 
050 
1.7022' 


.0022 


.0021 


7.4 
20.:.! 
33.7 
46.9 
GO.l 

73.2 

86.4 

99. G 

112.8 

125.9 

139.1 
152.3 
1C5.5 
178. G 
191.8 

205.0 
218.2 
231.4 
244.5 

257.7 

270.9 
284.1 
297.2 
310.4 
323.6 

336.8 

349.9 

3.1 

16.3 

42.  G 

55.8 
G9.0 
82.2 
95 . 3 

108.5' 
IL'1.7 
KM. 91 
148.1 
JC1.2 

174.4, 
1N7.C 

2i;i).h' 

•'"7    1. 


O 

276.2 
289.3 
302.3 
315.4 
328.5 

341.5 

354.6 

7.6 

20.7 
33.8 

46.8 
59.9 
73.0 
86.0 
99.1 

112.2 
125.2 
1.38.3 
151.4 
164.4 

177.5 
190.6 
203.6 
216.7 
229.8 

242.8 
255.9 
268.9 
282.0 
295.1 

308.1 

,321.2 

334.3 

347.3 

0.4 

13.5 
26.5 
39.6 
52.7 
65.7 

78.8 

91.9 

104.9 

lld.O 

131.1 

144.1 
157.2 
170.2 
L'^3.3 
19G.4 


1.C095  .0021    240.3' 
9C7I  253.:. 

9401 
913' 


885! 
b58j 
83 1 ' 

bO'3 

I 

I  77C' 

I  7!»s. 

+  I.C7:ij' 


.0021 


2CG.C 
279.8' 


M:Hi 


2i>3.0' 

3(;G.2 

319.3 

315.7 

3;'.8.9' 
12.1' 


209.4 

Oi).)    :; 

235.6 
248.  G 

2G1.7 
274.8 
287. 8 
300.9 

314.0 
327.0 
340.1 


I  :>!  J 
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TAr.LE  l~C(»NTiSM  KD.    l-'Oll  Tin:  KKDUCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1850.0. 

Fpoch  GA.  OOni.  mean  ftwir,  Jl'aihin;ifon. 


I 

!  IS  IS. 


Sid.  time 
Wash.  I 
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M;iy   1 
•) 

MM 

:i 
•1 
r> 

(] 

^- 

,"^ 

!) 
]() 

II 
\'2 
Ki 
J4 

j:i 
k; 

J7 

IS 

rj 

i21 

i>4 
i>5 

12(> 
ii7 
2S 
S>IJ 
30 

31 
Jump   I 

3 
-i 

r. 
y 

10 

II 

1-2 
13 

11 

ir, 
It; 
li 

11) 

iil 

25 
27 

a9 


•11, 


~  I 


i).r)3 

1).60 
«).73 

4  ! 


«J.7D 


o>f;  I 

«».'J3  ' 

D.yi) 
1!».(m;  I 

10.1:>  ', 

1').19  '■ 
Ji).y.i  ' 
lU.3-.> 
10.311  ' 

i()..i:>  . 

10.5-2 ; 

10. .-js 
10. (M   ' 
10.71  : 
lO.'iri 

lo.j^rj 
nj.yi 

li).9,i  I 

11. U4  ; 
11.11 

11.17  ' 

11.21  : 
11.31  ; 

11.37  , 
11.44  I 

11.50  ■ 
11.57 
11. (il 

r.  .70  ' 

11. 'i7  I 

11.^-3  : 
1 1  .DO 
1 1  .Df. 
r>.(»3 
12.10  . 

12.16  ! 

I.)    .)•! 

12. 2y  , 
12.3(; 

12.42 

12.49 
12..'><J 
12.62 
12. GO 
12.75 

12.82 

12. sj^ 

12.1»5 
13.02 
13.0^^  ; 

13.15  ■ 
13.21  ' 
13.2-^  i 

13.34  ; 

13.11 


2*2 


r>cj 


'^'Z    .>o 


2*2 
22 


22 
22 


54 
53 


I 


h.     in.  5. 

22    3JI   24 

13 

22    of)      I 

22    5S    .M) 

:js 

20 

14 

22    5S      2 

22    o7   50 

3S 

2r, 

13 
22  57  1 
22   .5«    49 

37 

21 

12 
0 

4S 

3(; 

23 
55  11 
51    .VJ 

47 
35 

21 

12 

0 

4S 
37 

2G 
14 
3 
.^12 
41 

30 
20 
I) 
59 
49 

39 
29 
19 
10 
22    51      1 

22   50   52 
43 

•44 
2G 
IS 

10 
22  50  2 
22  -10    51 

47 
40 

33 

20 
20 
13 

m 
I 


22 
22 


53 
52 


22 


ri2 


i2    51 


II. 


,3     3 
„  ;  2  59 
55 
51 

47 


'3  I 

I 


.1 
•I 

•t  ■ 

->] 

3  ; 

■-I 

:>  ; 
2  ' 


1 


I 

a 

o 

•J  ' 

1 1 
.1 ' 

-  I 

.>  I 

-  I 

1 1 
1  . 

o 

i 
I 
1 

I 

0 
I 
0 
()  ' 

I)  , 

0 ! 

0 

9' 

I 

•J  , 
•I 
II 
t) 

i* 

8 
8 


I 
(} 


,.  I 


7       6 


13.17     22  -10     2     r, 


44 
40 
3(; 
32 

tli 

25 
21 
17 
13 
10 

G 
*) 

58 
55 
51 

47 
44 
40 
36 
33 

29 
26 
22 
IH 
15 

11 

H 

4 

I      1 

O  57 

53 
50 
46 
43 
39 

36 
32 
29 

22 

18 
15 
11 

S 
4 

O    1 
23  57 

54 
50 
47 

43 
40 
36 
33 
29 


.t. 
24 
30 
37 
45 
51 

3 
13 
21 
36 

4-^ 

1 
15 
30 
45 

1 

LS 
36 
51 
13 
33 

53 
14 
35 
57 
19 

43 
5 

29 
53 

18 

43 
9 

35 
1 

28 


•2:m  . 

.T-I  ! 
31  ' 

31  . 
•J30 
•J1» 
iJ*i 
'J> 

n.i- 
*• ' ' 

'JO 

'J,'»  . 

'Ji3 

o>> 

--  I 
i>l  < 

20  I 
*JJJ 
11) 
ID  ■ 

18  i 

lb ; 

21"  i 
17  ■ 

'«; 

15  I 

I 

S15  I 

H  ' 

h! 
u  , 

13  ' 


5;> 


22 

50 
18 
46 

14 
43 
12 
41 
11 

41 
II 
41 
11 
41 

11 
41 
11 
41 
11 

41 
11 

40 
10 
39 


23  26     {:< 


13 
1.2 

J 'J 
1-2 

'J  J  a 
11 
11 
II 

10 
210 
ID 
10 
10 
in 

210 
lU 
10 
10 
10 

'.MO 
10 
II 
10 
11 

■JJI 


l^'g  A'-- 


I.51fc45 

796 
746 
696 
645 

593 
541 
4S8 
434 
3»0 

325 

2li9 

154 
096 

1.540.37 

1.63977 

916 

793 

730 
666 
601 
536 
470 

403 
336 
268 
199 
130 

1. 53060 

1.53989 

918 

h46 

773 

^00 

(;26 

552 
477 
401 

325 

248 

171 

093 

1.52014 

1  51935 
856 

7 ',  (i 
696 
615 

534 
452 
370 

2.^8 
205 

122 
1.51039 
1.50956 

7«d 
1 .5070 1 
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81 
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552 
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8^49 
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1.30020 

075 

129 

1S2 

235 
2^•6 
335 
3«3 
429 


474 
517 
559 
599 
638 

C76 
712 
746 

778 
b09 

S37 
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KJO 
9 1 5 
937 


95S 
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1.30993 

1.31007 

020 

032 
041 
019 
054 
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045 
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028 
016 

1.31003 
1.30i){^hJ 

1  30l»71 


r.:< 

H3 

1:3 

03 

r.3 

o:j 
02 
02 
01 
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00  , 
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:.7 
.'ll 

53  , 
a3 

r>i  ' 

■19 ; 
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-.     45  , 


l(\(r  L 
1. 


0.7f»:H 

.  <  1 7 1 

.7702 

.7«;3i 

.7558 

.74-2 
.7404 
.7.322 
.7l'37 
.71.")0 

.7061 
.6968 
.6t72 
.6772 
.6669 

.6562 
.6451 
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.6217 
.6093 
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43  I 

«| 
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I 
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:« 
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9 
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.1 

3 
1 
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n 

■i 
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I 
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17 
l«i 


07 
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87 

89 

93 

PR 
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114 
120 
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A.BLE  X— CoKTixuKD.    FOR  THE  REDUCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 


Epotk  64  S9m.  mean  <j«ie,  TTatkington, 
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Al'l'KNniV. 


TAIiLK  I.— CnvTiNLTD.     KDR  Till-:  RKDUCTIOX  OF  THK  API»AIIKNT  PLACES  OF  FIXED  STAIiS  TO  146O.0. 

Kpoeh  6h.  Sim,  mean  timet  Wiuhin/iton. 


1849.  -^''«J-  ii"»*J 

Wash.  ; 


G. 


A. 

Jan.   1  ■  J.C;) 

:>  1  1.70 

:<  1.7(1 

4  I  l.bli 

:>  I  i.fO 

r>  I  1 .9G 
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1 
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12 

13 

14 

15 
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18 
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21 
22  i 
23 
24 
25 
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27 

28 
29 
30 


2.35 
2.4:2 

2.48 

o    \'. 

2.f>8 
2.75 
2.81 

2.88 

2.94 
3.01 
3.08 
3.14 
3.21 

3.27 
3.34 
3.40 
3.47 
3.54 


31 

3. GO 
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3.C7 

-  i 

3.73 

3  1 

3.80 
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5 

3.93 

(> 

4.00 

4.06 

8 

4.13 
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4.19 

10 

4.26 

11 

4.32 

12 
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232.8 
245.9 
259.0 
272.0 

285.1 
293.2 
311.2 
324.3 

337.4 

350.4 

3.5 

16. G 


101.9  29.6 

115.1!  42.7 

128. 3j  55.8 

141.4'  68.8 


L 


60 
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TACLE  1— Continued.     FOR  Tilt:  UEDL'CTION  OF  THE  APrARKNT  FLACKS  OF  FIXED  STARS  TO  1850.0^. 

T'.l>oth  rft.  .V?iii.  mean  tiutr,  tt'^skington. 


Sid.  time 
1S49.  i   >V^^.sli. 


May  1 


G 
t 

b 
i) 

10 

11 

V2 
13 
14 
h") 

IG 
17 
18 
11) 

au 

81 

a*j 

23 
24 
25 

2S 

27 

2y 

2U 
30 

31 
June  1 

3 
4 

5 
G 
/ 

8 
9 

10 
11 
J2 
13 
14 

15 
16 
17 
Irt 
19 

20 
21 
22 
23 


I 


h. 

i>.:)8 

'J.Gj 
9.71 

9.81 

9.91 

!J.9;i 

10.04 

10.11 

10.17 
10. 'U 
10..T.)  I 
10.37  . 
10.44  ■ 

1(I.:>0  • 

io.:»7 

10. G3  i 
10.70  I 
10. 7G  . 


I 


I 


24  i 

26 

*'7 
*<    I 

28  ' 

29  ! 
30 


10.83 
10.90 
10. 9G 
11.03 
11.09 

11. IG 

1  I      4)-} 

11.29 
11. 3G 
11.42 

11.49 
ll.r).> 
11.62 
11. G9 
11.7.> 

11.82 
11.88 
11.95 
12.01 
12.08 

12.14 
12.21 
12.28 
12.34 
12.41 

12.47 
12.54 
12.60 
12.67 
12.74 

12.80 
12.87 
12.93 
13.00 

13.06 
13.13 
13.20 
13.26 

13. .33 
13.39 
13.46  ! 


a. 


h. 

2*2 


22 
Si 


m.  X. 
9  11 
8  45 
H  H 
7  51 
7  24 

6  56 
«'*  !J9 


G 


5 


I 

32 

4 


4 
4 


35 
<> 
3  37 
3  H 
2  39 

2  9 
1  39 
1  9 
0  39 
0     9 

59  39 
59     9 

55  38 
58  8 
57  37 

57     6 

56  36 
56  5 
55  34 

3 


55 


54  32 
54  1 
.''>3  30 
52  59 
52  29 

51  58 
51  27 
50  57 
50  26 
49  itG 

49  26 
48  55 
48  25 
47  56 
47  26 

46  56 
46  27 
45  M 
45  29 
45     0 

44  32 
44    3 

43  35 
43    8 

42  40 
•12  13 
41  46 
41  19 

40  53 

40  27 

21   40     1 


IT. 


^''.iT  ^• 


lofr  i. 


•}fi 


'jr 


'S, 


«*    ■ 

•ji) 

:« 
:kj 
.'{•) 

'M 

») 

31 

:» 
:ii 

31 
30 
31 
31 
31 

31 
31 
31 
31 

no 

31  . 

:♦! 

30 
31 

30 

I 

30  . 

31  I 

30; 
S29 
30  \ 

30  ! 
20 

S9  I 
2)  I 

at» ' 

S9 

96 
27 


h.  VI. 
»     4 
:i    0 

2  56 
5> 


I 


1. 

-j  -jrii 
•> , 


i 


■it 

31 
4'] 


4H  51 


4."' 
41 
37 
33 
29 

25 
oo 

1-1 

14 
10 

2    3 

1  59 

56 
52 

48 
45 
41 
37 
34 

30 
26 
23 
19 
16 

12 

9 

5 

I     1 

O  58 

54 
51 
47 
44 

40 

37 
33 
30 
26 
23 

19 

16 

12 

9 

5 


0 
10 
21 

:'.3 

45 


ji 


v.')  I 


■>- 


•21: 


•J  I 
i>3 


I'j 

lb 


IT 

in 

ifi 

ic 


O    2 

.23  58 

55 

.       51 


ar  I 

117 

I 

2C  , 

26  '■ 

26 

S6 


48 
44 
41 
37 

34 

30 

23  27 


^1 
42 
5H 

15 
32 

50    „, 

9     ' 
-Jl 
28 
2J0 

8 
29 
51 
13 

an 

36 

59 

23 

47 

11 
91. '1 

38    ... 

14 
^*      3 

SI  3 

11  I: 

3*    1. 
4 

210 

34    10 
3!    '' 

•'     10 

33 

910 

3    10 
33    JO 

3    10 
33 
210 

3    10 
33    10 

.3    11 
32 
210 
o 

32    *° 

1    '' 
211 


1.2H761 
6-1 
G-JO 
51.:J 
435 

XiO 
261 
177 
l.eOfJ-^9 
1.2.VJ99 

i  908 

hl6 

I  122 

G>7 
521 

433 
33 1 
233 
131 
I  1.25;J28 

1 1.24923 
I  817 

i  710 

I  GO  I 

490 

378 

mvj 

150 

11.24034 

1.23916 

796 
675 
552 

4:28 
3U3 

176 

1.23U48 

1.22918 

7e7 

654 

520 

3N4 

247 

1.22109 

j  1.21969 

H28 
!  685 

54 1 
!  396 

I  249 

i  1.21101 
1.20952 

-    601 
.  649 

:  497 

343 

'  l.-si 

.1.20031 

1.19874 

:       716 

1.19557 


'•1  i 


-I 

^3 


Ni 
t*7 

ni 

•11 


.20034 
097 
161 
224 
2-7 

350 
413 
47."» 

598 

658 
718 
i77 
^35 
.^93 


r,:\ 

frl 

r.:i 
c-3 

♦i-j 
ci 

60 
AO 


-    :> 


I 


VH 
101 

lUJ 

HV.i 

UK, 
I  OH 
1U7 
109 
111 

ll'J 
113 
115 
110 
lltf 

120 
I'll 
12J 
l-!4 

i-r» 

127 
12ri 
130 
131 
133 

134 
13R 

in7 

13s  I 
HO  I 

I  l.'I 

\l\   ! 

14.'. 

Ml 

ua 

140 
1.->1 
l.lr2 

1.tJ 

1:16 
1." 

ir.9 

JCl 


1 
1 


,2f>!».'.0 

.30006 

061 

115 

168 

aji 

272 
32J 

370 
417 


.-  ' 


7 
1 
1 


462 
506 
548 
5fii9 
628 

666 
703 
737 
770 
801 

830 

8.'»8 
884 
909 
932 

953 

972 

.309ei9 

.31004 

017 

029 
(139 
017 
053 
056 

058 
058 
0.76 
052 

047 
040 
031 
020 

31007 
30992 
30975 


5H 


•  II 


.v. 

53 
53 

51 
.'lO 

4H 


T     4" 


44 

42 
41 
39  , 

3e  ! 

34  I 

:i3 

31 

29  ! 
2i9  I 
OR  I 
25 
23  . 

21' 

19  I 
17  i 
15  I 
13  ! 


12 
10 

G 
3 

9 

9 
4 


* 
9 

11 

13 
15 

I 


.»i^T< 

.7720  ^-^ 
.7619  "» 
.7576    "3  ; 

.7500  '"■ 

.7422  '^ 

.7341  ^^ 

.725"i  ^^ 

.7172  «-'*' 

.7liS3  ^'"^ 

.6991  '•^- 

.689t;  ^*  , 

.6797  W  = 

.6695  »"■- 

.6.>89  '"**  ■ 
.64^*0  '«» 
.6.366  '** 
.624S  '"3. 
.6121  »•« 

..5996  '"^  ■ 
.5*'64  ^^^ 
.5726  »3- 
.55^2  *^* 
.5132  '50  . 

.,5276  *'^' 
.5112  **• 
.4941  *"^ 
.4762  ''3  I 
.4574  ^^t? 

.4376  ;^  : 

.4166  '^^^  . 

.3946  '-^^ 
.3714  2» 

.3465  2^»  ' 

.3201  ^*  . 

.2918  f** 

.2615  •^''' 

0.22?9  '""^ 
;ui5 

+1.561 

.427  *^* 

.293  13^ 

.159  J-M 

1 .025  »•« 

O.890  135 

.755  ^'^'  . 
.620  »35  : 
.4«5  »*"» 
.349  IK 
.214  »M 

-fO.079  *" 
— O.056  '*"» 

.191  '••»; 

.327  i:« 

.462  »^  i 
.597  »f  [ 
.7.32  '•^' 
O.S67  *^ 

—1.270  "*  , 
134  I 


5. 

+2.497 
.495 
.49.3 
.492 

.489 

.485 
.477 
.468 
.456 
.444 

.431 
.420 
.411 
.404 
.399 

.396 
.393 
.38J 
.384 
.376 

.365 
.352 
.337 
.321 
.306 

.293 
.283 
.275 
.270 
.266 

.262 
.258 
.252 
.244 
.233 

.220 
.206 
.29:i 
.178 
.167 

.153 
.150 
.146 
.141 
.136 

.130 
.122 
!lli) 
.096 
.081 

.065 
.048 
.034 
.022 

.012 

.005 

2.000 

1 .996 

.992 

.976 

+1.978 


2 

o 

1 

3 

4 

fi 

9 

12 

12 

i;i 

11 
9 


5 


3 
3 
4 

5 
8 

11 
13 
15 
16 
15 

13 

10 

8 

5 


4| 
4 

^ 

8 

"1 
13 

14 
14  i 

M : 
11  j 

9 

8 
4 

ft 

S| 
6  '■ 

8  i 
13  i 

»i 

15 

18 
17  i 
14  : 

12  ■ 

I 

10  . 

.  I 
I  ' 

5  • 
4  j 

4  1 

6  . 
8  ' 

10 


/. 

P' 

c   €-r 

yearx. 

0      0 

+O.6700 

.0003 

154.6     81.9 

673 

167.8     94.9 

645 

)!!>I.O   108.0 

61?* 

194.2   121.1 

591 

i 

207.3   134.1 

563 

.0003 

220.5   147.9 

,'i36 

233.7    160.3 

508 

■ 

246.9    173.3 

481 

260.0   186.4 

4S4 

273.2   199.5 

429. 

.000:1 

386.4   212.5 

399 

299.6  225.6 

.371 

312.7  233.7 

344 

325.9   251.7 

317 

1 

339.1   264.8 

290. 

.0003= 

352.3  277.9 

262 

5.4   230.9 

235 

1 

18.6  3U4.Q 

2ii7 

■ 

31.8:  317.1 

IdU 

45.0  330.1 

153. 

.0003 

.Sd.S  343.2 

125 

1 

71.3;  356.2 

098 

64.5       9.3 

070 

97.7     22.4 

043 

110.9     35.4 

O.O016. 

.0003 

124.0'     48.5 

0.6988, 

1 

137.2     51.6 

96l' 

1 

1 

150.4,    74.6 

934 

1 

163.6-    87.7 

9U6 

• 

176.7'  100.8 

879. 

.0002 

189.9   113.8 

851 

1 
1 

203.1    1S6.9 

824 

: 

216.3   140.0 

797= 

1 

229.4   153.0 

769 

■ 

242.6.  166.1 

742  .0002 

715 

B87 

660 

632  I 

605.0002! 
578';  I 

550: 

523!  ' 

496  I 

468  .0002' 


2.'»5.6. 
269.0 
282.1' 
295.3: 

308.5 


179.2 
192.2 
203. 3 
2lg.4 
231.4 


441, 

413 
386; 
359 


I 


331 .7>  344.5 

834.9  S57.Ji 

348.01  270.6 

1.2  283.7 

14.4:  S96.7 

37.6.  309.8 
40.7  322.9 
53.9  335^ 
67.1!  349.0 
80.3      2.1 


33r  .00021 
3041  , 

277  ■ 

249 

222  .0002 
194! 

167j 

140; 


112.0002 
i  085: 

+O.6058; 

i 


93.4 
106.6 
119.8 
133.0 

146.2 
159.3 
172.5 
185.7 

198.9 
212.0; 


15.1 
28.2 
41.3 
54.3 

67.4 

80.5 

93.3 

106.6 

119.7 
132.7 


225.2  145.8 


TABLES. 
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TABLE  I-.CoNTuruBD.    FOR  THE  REDUCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 

Efoeh  6A.  d2m.  mean  iim§f  Wiuhington. 


.Sid.  time 
1849.  !  Wash. 


July  1 
2 
3 
4 
5 

6 
7 
R 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
SO 

21 
22 
23 
24 

.25 

26 
27 
28 
29 
30 

31 

Aiis-1 
2 
3 
4 

5 
6 

7 

8  i 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
SQ 
23 

24 
25 

26 
27 

28 
29 
30 

31 

i 


h. 

13.52 

13.59 

13.66 

13.72 

13.79  ; 

13.85  j 
13.92 
13.98  i 
14.05  I 
14.12  ; 

14.18  i 

14.25  ; 

14.31  i 
14.38  I 
14.44 

]4.51 
14.58 
14.64 
14.71 
14.77 


14.84 
14.90 
14.97 
15.04 
15.10 

15.17 
15.23 
15.30 
15.36 
15.43 

15.49 
15.56 
15.63 
15.69 
15.76 

15.82 
15.89 
15.95 

i6.oa 

16.09 

16.15 
16.22 
16. 2S 
16.35 
16.41 

16.48 
16.55 
16.61 
16.68 
16.74 

16.81 
16.87 
16.94 
17.01 

17.07 
17.14 
17.X.H) 
17.27 

17.33 
17.40 
17.47 
17. .53 


I 


I 


G. 


n.    Ml.    fl. 

tfl  39  36 

39  10 
38  45 

38  21 
37  57 

37  33 
37  10 
36  47 
36  24 
36    2 

35  40 
35  18 
34  57 
34  36 
34  16 

33  56 
33  36 
33  17 
32  58 
32  40 

32  22 
32  4 
31  46 
31  29 
31  13 

30  57 
30  41 
30  25 
30  10 
29  55 

29  40 
29  26 
29  12 
28  59 
28  45 

28  32 
28  20 
28  7 
27  55 
27  43 

27  31 

27  19 
27  8 
26  57 
26  46 

26  35 
26  24 
26  14 
26  3 
25  53 

25  43 
25  33 
25  23 
25  12 

25  2 
24  52 
24  42 
24  32 

24  21 

24  11 

24    0 

21   23  49 


H. 


togg' 


h,  m. 


85  I 
94  = 
94  I 

94; 

93  ' 

93 

93 

93 

92 

93 
SI 
SI 


19 

16 

12 

9 

5 
23   2 

22  58 
55 


51 


53 
21 
48 
15 
42 


90 


90  I 
20 

9  I 


8  ! 

I 

8  ■ 

8 

8 

7 

6 

6 
6 
6 
5 
5 

5 
4 
4 

3 

4 

3 
9 
3 
9 
9 


48 
44 
41 
37 
33 

30 
26 
20 
19 
15 

12 
8 
4 

ds  1 

8157 

53 
50 
46 
42 
38 

35 
31 
27 
23 
20 


9. 

06  83  23  30  oil 
-  59    ,} 

28        I 

913 

19 
13 
13 
[3 

13 
[4 


1.19396  lAi 
9235 
9073 
8910 
8746 


16 

12 

8 

4 

9  20  57 
53 

49 
45 

41 


0  I 

1  i 
0  1 

0! 

0 

0  I 

1  j 

0  I 
0 


37 
33 
29 
25 
21 

17 

13 

9 

5 


20    1 
1&57 

53 


9 
35 

0 

25 

50 
916 

^*     IB 

2    ! 

25  }' 
47    »«, 

10  20 
30   20 

49  "^ 

25  S 
42  «3 
59   «3 

15  ^'^ 
30   «5 

58   ^ 

11  ^ 
23998 

35   S 

56  » 
5   31 

21  f 

28  ^ 

34  ^ 

40  ^ 

45^1 

49  *; 

52    ^  1 
55    ^ 

57  38  I 

58  40' 
58   40 
57    41  . 
552^2 


52    43 
49    43, 
49  45   44 

45  40  ""''  \ 

1  I      37  29    46  i 
I  'l9  33  22   4^  , 


8581 
8415 
8249 
8082 
7914 

7746 
7577 
7408 
7238 
7068 

6898 
6727 
6556 
6385 
6214 

6043 
5872 
5700 
5528 
5356 

5184 
5013 
4842 
4671 
4501 

4331 
4161 
3992 
3823 
3655 

3488 
3321 
3155 
2990 
2826 

2663 
25U0 
2339 
2178 
2019 

1861 
1704 
1548 
1393 
1240 

1088 
0937 
0788 
0640 


169 
163 
164 

165 
166 
166 
167 
168 

168 
168 
169 
170 
170 

170 
171 
171 
171 
171 

171 
171 
179 
179 
179 

179 
171 
171 
171 
170 

170 
170 
169 
169 

168 

167 
167 
166 
:65 
164 

163 
163 
161 
161 
159 

158 
157 

155 
153 

15-3 
151 
149 
148 

146 
145 
143 
14-2 


1| 


0494 
0349 
0206 
1.10064 

141 

1 .09923  130 
9784  13- 
9647 


log  h. 


logi.     \f+^.f 


1.09511 


136 
134 


180956 

'936 

914 

890 

864 

836 
807 
776 
744 
710 

674 
637 
598 
557 
515 

472 
427 
381 
333 
284 

234 
183 
13J 
077 
130022 

1.29966 
910 
853 
795 
736 

676 
616 
555 
494 
433 

371 
309 
247 
185 
122 

1.29059 

1.28997 

934 

871 

809 

747 
686 
635 
564 
504 

445 

387 
330 
273 

217 
162 
109 
057 

1.28006 

1.27956 

908 

1.27861 


90 
99 
94 
96 

98 
99 
31 
33 
34 

36 
37 
39 
41 
49 

43 
45 
46 
48 
49 

no 

51 
69 
54 
55 

50 
56 

67 
58 
59 

60 
60 
61 
61 
61 

69 
69 
03 
69 
63 

63 

69  I 
03  I 
63  i 
69  ' 

61  I 
61  - 
61  j 
60  ' 

59  I 
58: 
57  I 
57 

56 
55 
53 
53 

51 
50 
48 
47 

45 


n0.1474 
.1867 
.2227 
.2557 
.2863 

.3149 
.3416 
.3666 
.3900 
.4123 

.4333 
.4532 
.4222 

.4902 
.5074 

.5239 
.5396 
.5547 
.5691 
.5829 

.5963 
.6091 
.6214 
.6332 
.6446 

.6557 
.6663 
.6766 
.6865 
.6961 

.7054 
.7143 
.7230 
.7314 
.7394 

.7472 
.7548 
.7621 
.7692 
.7761 

.7827 
.7891 
.7953 
.8013 
.8071 

.812? 
.8181 
.8233 
.8283 
.8332 

.8379 
.8424 
.8468 
.b510 

.8550 
.8589 
.86-26 
.8662 

.8696 

.8729 

.8760 

nO.8790 


393 
360 
330 

aoe 

984 
987 
950 
934 
933 

910 
109 
190 

leo 

179 

165 
157 
151 
144 
138 

134 
198 
193 
118 
114 

HI 
lOG 
103 

99 

96 

93 
89 
87 
64 
80 

79 

76 
73 
71 
69 

66 

64 

63 

60 

58 

56 

54 

.•« 

.'lO  I 

49  i 

47  I 
I 
45 

44 

43 

40 
:)9 
37 
36 

34 
33 

31 
30 
28 


$. 
-f  1.968 
.956 
.943 
.928 
.913 

.901 
.891 

.H84 
.878 
.874 

.871 
.865 
.858 
.849 
.837 

.822 
.807 
.791 
.777 
.765 

.756 
.749 
.745 
.743 
.740 

.736 
.730 
.722 
.712 

.700 

.687 
.675 
.664 
.655 
.649 

.645 
.643 
.641 
.639 
.634 

.628 
.618 
.607 
.594 
.580 

.568 
.557 
.549 
.544 
.541 

.540 
.540 
.539 
.536 

.531 
.524 
.514 
.503 

.493 

.484 

.477 

-fl.472 


19 
13 
15 
15 

19 

10 

7 

6 

4 

3 
6 

7 

9 

19 

15 
15 
16 
14 
19 

0 
7 
4 
9 
3 

4 
6 

8 
10 
19 

13 

19 

11 

9 

6 

4 

9 
9 
9 
5 

6 
10 
11 
13 
14 

12 

11 

8 

5 

3 

1 

1 
3 

5 

7 
10 
11 

10 
9 
7 
5 
3 


t 


+O.6030 
O.5003 
0.4975 

948| 
9211 


.00021  238.4 

251 .6 

i  264.7 

'  277.9 

;  291.1 


893' .0002-  304.3 


866! 
838j 
81] 

784; 

756i.0002 

729 

702 

774 

647 

619.0002 

565 
537 

510 

4831.0001 
455^ 

428{ 
400| 
373; 

.346*. 0001 

318| 

291j 

2631 

236 

209  .0001 

181 

154 

127 

099 


c    cc-r' 


o 
158.8 
171.9 
185.0 
198.0 
211.1 

224.2 
237.2 
250.3 
263.4 
276.4 


317.4; 

330.6 
343. 8i 
357.0 


10.2,  289.5 
23.3  302.6 
36.5  315.6 
49.7!  328.7 
62.9   341.8 


072 

045 

0.401 7 

O.8990 

962 

935 

908 
880 
853 
826 

799 
771 
743 
716 
6b9 


.0001 


.0001 


76.0; 

89.2! 
102.41 
115.6 
128.7 

141.9' 
155.11 
168.3; 
181.4! 
194.6 

207.8 
221.0 
234.1 
247.3 
260.5 

273.7 


354.8 

7.9 

21.0 

34.0 

47.1 

60.1 
73.2 
66.3 
99.3 
112.4 

125.5 
138.5 
151.6 
164.7 
177.7 

190.8 


286.8  203.9 
300.0,  216.9 
313.21  230.0 
326.4   243.1 


339.6!  256.1 

352. 7|  269.2 

5.9I  282.3 

19. 1|  295.3 

32.3   .308.4 


.0001 


I 


661 1. 0001 
6341  ! 

606; 
579 


45.4 
58.6' 
71.8 
85.  Ol 
98.1 

111.3 
124.5 
137.71 
150.9 
164.01 

177.2' 

190.41 
203. 6| 
216.7 


321.4 

334.5 

347.6 

0.6 

13.7 

26.8 
39.8 

66.0 
79.0 

92.1 
105.2 
118.2 
131.3 


552.0001   220. 
524.  243. 


497 
470. 


256. 
269. 


442 
415: 


0, 
1 
3 
4, 

I 


,  282.6 

'  295. 8| 

387 i  ,  309.0: 

+O.3360  .0001  322.1 


144 
J57 
170 
183 

196 
209 
222 
235 


.4 
.4 

.6 
.6 

.   t 

.7 

.8 


[   62   I 


APrKNDlX. 


TABLE  I— CoNriNiJED.    f'OR  THli:  REDUCTION  OF  THE  APPARENT  PLACES  OK  FIXED  STARS  1*0  1860.0. 

Kporh  Gh  rQm.  wean  thncy  WashUtxlon. 


1849. 


Sept. 


1 
*) 

:\ 

4 
5 

<; 

I 

0 
10 


Sid.  time 
Wiush. 


h. 

17.(iO 
17. «« 
17.7.) 
17.7I> 
17. h6 

n.:)3 

17.!)!) 
1><.H6 
Id. 12 
18.1!) 


11   '  18.35  i 

lii  18.32  i 

i:i  18. .T)  I 

M  18.45 

15  '  18.52  ; 


16 
17 
18 
1!) 

20 


Oct. 


7  I 


(> 
7 

8 

y 

10 

11 

12 
13 
14 
15 


I 


.  I 


17 
18 
I'J 
20 

21 
oo 

23 
24 


I 


2G 
27 
28 


29 
30 
31 


18.58 
18.65 
18.72 
18.78 
18.85 


21 

18.01 

18.98 

23 

19.0i 

24 

19.11 

25 

19.18 

26 

19.24 

27 

19.31 

28 

19.37 

29 

19.44 

30 

19.50 

1 

19.57 

2 

19.64 

3 

19.70 

4 

19.77 

5 

19.83 

21.41 
21.47 
21.54 


G\ 


i% 


21 


19.90  ! 
19.96  ' 
20.03  ! 
20.10  I 
20.16  ; 

20.23  ! 
20.29 
20.36  ' 
20.42  1 

2»).49 

I 

20.. '.6  . 
20.62  ' 
20.69  ■ 
20.75 
20.82 

20.ft8  i 
20.95  ' 
21.02  ' 
21.08 

21.15  ' 
21.21 
21.28 
21.34 


»  I 


23  38 
23  27 
23  \i\ 
23  4 
22  52 

22  40 
22  27 
22  14 
22  0 
21  46 

21  32 
21  17 
21  2 
20  47 
20  31 

20  14 
19  .'i7 
19  39 
19  21 
19     2 

18  43 
18  23 


18 
17 
17 


2 

41 
19 


IJ. 


^''S  g' 


log  h. 


logi'      f+A^f'      U 


c    €-r 


h.    in.      9. 


II 
It 

12 
I'J 

12 
13 
13 
It 
11 

U 

It; 

17 
17 

IM 
18 
19 

19 
SO 
21 


h.  m.    5. 
11129  15o.H 

49 


*>'i 

HfO 


I       20  58 

16  49 

12  39 

8  29 
4  18 

10    0     6 

18  55  54 

51  41 

,  47  28 
43  15 
39  1 
34  47 
30  32 

26  17 
£2    2 

17  47 

13  31 

9  15 


I 


»V) 


16  56 
16  32 
16  8 
15  43 
15  17 

14  50 
14  22 
13  54 
13  25 
12  54 

12  23 
11  52 
11  19 
10  45 
10  11 

9  35 
8  59 
8  22 
7  43 
7     4 

6  24 
5  43 
5  1 
4  18 
3  35 

2  50 

2    4 

1  17 

•21     0  30 

SO  .'iO  41 

58  52 
58  1 
57  10 

56  18 

.'')5  2  4 

20  54  30 


i-r  I 


4  59 
18    U  43 

Z   n  56  26 

"I      52    9 

47  52 

43  36 
39  19 
35    2 

30  45 

26  28 

22  12 

17  55 

13  39 
9  23 

5  7 

17    0  51 
10  56  35 

52  20 

48  5 
43  50 

39  35 
35  21 

31  7 
26  53 
22  40 

18  28 

14  16 
10    4 

5  53 
I  42 


23  ' 
2t  I 
2-1  I 
25; 
36  i 

2< 
98 
26 
29 
31 

31 
31 
33  , 
34, 

34, 

36  ; 

36  i 

37  ' 
39  I 

39  ; 

41  , 

42  ' 

43  I 
43 

45 
46 
47 
47 

49 
49 
51 


lie 

16 


"^1 


i}i  .32 
53  22 
49  13 
45    4 

40  56 
36  49 
32  42 
28  35 

24  29 
, .  .      20  24 

•':  -try  16  19 

5.)  1 


51 


r.-2  i 

Ml 


49 
M 

S.'VO 
51 

.VJ 
.S3 

S.A3 
53 
54 
54 

55 

255 
55 
55 
51) 

:a 

2.'i6 
56 

m 

57 
57 

253 
57 
57 
67 
67 

956 
67 
56 
S6 
56 

256 
5(i 
,'»5 
55 
55 

255 
54 
64 
54 
.%3 

352 
52 
,V2 
51 
51 

250 
50 
49 
49 

248 
47 

47 
47 

246 
45 
45 

244 


L.O:)377 
9244 
9113 

8984 
8856 

8730 
H)0(i 
8484 
8363 

8244 

8127 
8011 
7897 
7784 
7673 


7564 
7456 
7350 
7215 
7142 

7040 
G940 
6841 
6743 
6646 

6551 
64.57 
63(;4 
6272 
6181 

6091 
6003 
5916 
5830 
5744 

6659 
5575 
5492 
5409 
5327 

5245 

5](>4 
5083 
5002 
4921 

4840 
47(i0 
4680 
4600 
4520 

44.39 
4358 
4277 
4196 

4115 
4033 
3951 
3868 


I 

Ki3 
131 
129  , 
128 

126  ' 
124  ' 
122 
121 
119  . 

117  , 
IIG  ' 
114  , 
113 
lit  I 

109 
108  . 
106  , 
105 
103 

102  ■ 
100 

99  I 

08 

97  ■ 

9..; 

04  ' 

93 

93 

01  . 

1 

00 
8tR 
87 
86 
86 

85 

84 
83 
83 
83  { 

82 ; 

81 : 

81  . 
81  i 

81  ' 
80 

80 ; 

80  . 

80  I 

81  \ 
81  I 
61  ! 

81 ; 

81  I 

8i  • 
83  ■ 


3785 

3701 

1.03616 


84  ' 

85 

86 


1.2.7816 
772 
730 
690 
652 

615 
580 
.')46 
515 
486 

4.>9 
435 
413 
3;»3 
Ji  J 

359 
345 
333 
324 
317 

313 
311 
312 
315 
320 

328 
339 
352 
367 
385 

405 
427 
452 
479 
508 

539 
572 
606 
(>43 
6:s2 

723 
766 
810 
856 
904 

1.27954 

1.28005 

058 

112 

167 

224 

282 

;  341 

;  400 

460 
521 
.584 
648 

712 

776 

1.28841 


44    n  0.8818 
.8>*45 

,8n71 
,H.y.)5 
:89i8 


42  ! 

40  I 
3^  i 

37  i 
31  I 

31 ; 

29' 

27  , 
94 
9J 
20  ■ 

18  - 

16  ' 
14 

12  . 
9  ■ 

t 

4  ' 

a' 

l\ 
r»  . 
8  , 

13  ' 
15  . 

18! 

90  I 
92 
95  i 
97' 

29  I 

31 

33  ' 

34  ' 

37  1 
39  I 

41 

43  ' 
44 

46 

48 

50 
51 
,=S3 
51 
55 

57 
58 
.'iO 

:>9 

60 

61 
63 

C4 
64 
64 
65 
65 


.89.39 

.8959 

.h978 
Id 


.9011 

.9026 
.9040 
.9052 
.9063 
.9073 

.9081 
.9088 
.9094 
.9099 
.9102 

.9104 
.9105 
.9105 
.9103 
.9100 

.9096 
.9091 
.9084 
.9076 
.9066 

.9056 
.9043 
.9030 
.9015 
.8999 

.8982 
.8963 
.8943 
.8922 
.6899 

.8874 
.8848 
.8821 
.8792 
.8761 

.8729 
.8695 
.K660 
.8623 

.8585 

.8545 

.8503 
.8459 
.8414 

.«366 
.8317 
.8266 
.8213 

.81.58 

.8101 

n  O.8042 


I 

97  . 

96 

21 

23 

I 
'>! 
"     I 

90  . 

19  : 
17  \ 
16 

15 
14 
12 
11 
10 

8 
7 
6 
5 
3 

9 

1 

9 
3 

4 

5 

PI 
I 

8 

10 

10 
13 
13 
15 

16  ^ 

17  I 

90 

91  I 
93  ' 

2.-.' 
96  '■ 

2'  I 
99 

31  I 

31 ; 

3:>  : 
37  i 
38 

40 
42 
44 
45 

48 
49 
51 


I 


53  I 

55 

57  I 
59  I 
61  i 


9. 

+1.469 
.469 
.469 
.469 
.467 

.464 
.457 
.448 

.437 
.  4  36 

.414 
.404 
.397 
.,393 
.391 

..391 
.,391 
.,392 

.3in 

.388 

.374 
.365 
.356 
.347 

.340 
..'135 
.332 
.331 
.332 

.333 
.332 
.329 
.324 
.316 

.305 
.294 

.271 
.263 

.257 
.2^53 
.252 
,2,'i2 
.252 

.251 
.247 
.243 
.234 
.223 

.213 

.202 
.193 
.185 

.181 
.178 
.177 
.176 

.174 

.I'U 

-i-1.164 


I 


years, 
+0.8333- 

305! 


9 
3 
< 

9 
11 
11 

19 
10 

i 

4 

n 


1 
1 
3 

6 
8 
0 
0 
9 

7 
6 

3! 

M 

I' 

11 . 

»i  i 

II 

»! 

6  I 

<\ 
1 


1 
4 
i> 

8 
11 

10 

11 

9 

8 

4 

3 
1 
1 
o 

4 
6 

10 


I 


278; 

251 
223; 

196 
168 
141 
114 
086 

0.59 

031 

0.3004 

0.2977 

949 

922 
895 
867' 
840 
612. 

78,5 
758 
730! 
703 
676. 

648 

621 

593. 

566 

539 

511 

4b4 

4.'>7' 

429 

402 

374 
■  347. 
32U 
292 
265 

237 
210 
183 
155 
128 

101 
073 
046 

O.8018. 

0.1991: 

9G4 
936 
909 

882 

834 
827 
799 
772 


I      o    I     o 

.0001!  835.3  243.9 

]  348.5  261.9 

j       1.7  275.0 

I     14.9  288.1 

i    28.0  301.1 

41.2  314.2 
54.4:  327.3 

67.6  340.3 

80.7  353.4 
93.9       G.5 


107.1. 
120.3 
133.4 
146.6 
159.8, 

173.0! 
186. Ij 
199.3' 
212.5 
225.7, 


19.5 
32.6 
45.7 

58.7 
71.8 

84.9 

97.9 

111.0 

124.0 

137.1 


.0000 


238.6,  150.2 
2.i2.0<  163.2 
265.2  176.3 
278.4:  189.4 
291.5!  902.4 

304.71  215.5 
317.9;  928.6 
331.1,  241.6 
344.3.  254.7 
357.4J  267.8 

10.6-  280.6 
23 .8|  293.9 

37.0  307.0 

50.1  32U.0 
63.3  333.1 

76. 5'  346.9 

89.7;  359.9 

102.8     12.3 

116.0'    25.3 

129 .2i    38.4 


51.5 
64.5 
77.6 
90.7 
103.7 

116.8 
129.9 
142.9 
156.0 
169.1 

18S.1 
195.2 
208.3 
221.3 

326.8  234.4 
340.0  247.5 
353.2'  260.5 
6.4|  273.6 

19.6  266.6 


142.4j 
155.6 
168.7' 

161.9: 

195.1. 

208.3 
221.4: 
234.6. 
247.8 
261.0 

274.1! 
287.3 
30U..'»! 
313.7 


745 

717 
+O.I690,.0000     45.9  312.8 


32.7!  299.7 


^•^  ■«»' 


TABLES. 
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TABLE  I-.C0KTI11UKD.     FOR  THE  REDUCTION  OP  THE  APPARENT  PLACES  OP  FIXED  STARS  TO  IS53.0. 

Epoch  6k.  33m.  mean  titne,  H'askiiigton. 


Sid.  time 
1849.  I  Wash. 


NoT.l 
9 
3 
4 
5 

6 
7 
8 
9 
10 

]1 
13 
J3 
14 
15 

16 
17 
18 
19 
20 

21 
23 
23 
24 
25 

26 
27 
28 
29 
30 

Dec  1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
2^ 
23 
24 

25 
26 
27 

28 

29 
30 
31 


h. 

21.61 
21.67 
21.74 

21.80 

91.87 

91.93 
22.00 
23.07 
22.13 

33.20 

23.26 
23.33 
22.39  I 
22.46  I 
22.53 

22.59 
22.66 
22.72 
23.79 
22.85 

22.93 
22.99 
23.05 
23.13 
23.18 

23.25 
23.31 
23.38 
23.45 
23.51 

23.58 
23.64 
23.71 
23.77 
23.64 

23.91 

23.97 

0.04 

0.10 

0.17 

0.23 
0.30 
0.37 
0.43 
0.50 

0.56 
0.63 
0.69 
0.76 
0.83 


0.89  : 
0.96  , 
1 .02  , 
1.09 

1.15  i 

1.2i>  ' 
1.29  ! 
1.35  I 


G. 


h,   m.  f. 
80  53  35 

52  39 
51  42 
50  44 
49  46 

48  46 
47  46 
46  44 
45  43 
44  39 

43  35 
42  31 
41  25 
40  19 
39  12 

38  5 
36  56 
35  47 
34  37 
33  27 

32  15 
31  3 
29  50 
28  37 
27  23 

26  9 
24  54 
23  38 
22  22 
21  5 

19  47 
18  29 
17  11 
15  52 
14  32 

13  12 

11  53 

10  31 

9  10 

7  48 

6  26 
5  4 
3  41 
2  18 
0  5a 


20 
19 


1 .42  i 
1.48  ! 
1.55  ' 


10 


59  31 
58  7 
56  43 
55  18 
53  54 

52  29 
51  4 
49  39 
48  14 

46  48 
45  22 
43  57 
42  31 

41  5 
39  39 
38  13 


H. 


56 
57 

58 

60 
60 
68 
63 
63 

64 
64 
66 
66 
67 

67 
69 
69 
70 
70 

T2 
72 
73 
73 
74 

74 
75 
76 
76 
77 

78 
78 
78 
79 
80 

80 

80  I 

81  I 

82  I 
82  I 

82  ' 

83  ' 
i:3 
83 

84  ' 
84  ! 
84 
85, 
84 

85 
85 
85 
85 

86 
86 
85 
86 

86 
86  ! 
86 
85 


h  m. 
16  12 
8 
4 
16    0 
14  56 

52 
48 
44 
40 
36 

33 
28 
24 
20 
16 

12 

8 

4 

14    0 

18  56 

52 

49 
45 
41 
37 

33 
29 
26 
22 
18 


14 

10 

13    3 

12  59 

55 
52 

48 
44 
40 

37 
33 
29 
25 
22 

18 

14 

10 

7 

3 


12 
11 


59 
55 
52 

48 

44 
40 
37 
33 

29 

25 
00 


9. 

15 

12 

9 

7 
6 

5 
5 
5 
6 

8 

10 
13 
16 
20 
24 

29 
35 
41 

48 
55 

3 
11 
20 
29 
38 

48 
59 
10 
21 
33 

45 

58 
11 
24 
37 

51 

5 

19 

34 

48 

3 

18 

33 

48 

4 

19 
35 
51 
6 
22 

37 

53 

9 

24 

39 
55 
10 
25 

40 
55 

!0 


I 


943 
43 
49 

41 

241 
40 
40 
39 

38 

338 
37 
37 
36 
36 

S35 
34 
34 
33 
33 

ii39 
39 
31 
31 
31 

930 
99 
29 
99 

98 

998 
97 
97 
97 
27 

996 
96 
96 
95 
26 

225 
25 
25 
25 
24 

225 
24 
24 
25 
24 

2:25 
24 
24 
25 

205 
24 
25 
2.> 

225 
35 
25 

233 


log  g.         log  A. 


1 .0353 
344 
336 
327 
318 

309 
300 
291 
281 
272 

262 
252 
243 
233 
223 

212 
202 
191 
181 
170 

159 
147 
136 
124 
113 

101 
089 
076 
064 
051 

038 

025 

1.0012 

0.9999 

985 

971 
957 
943 
928 
914 

899 
884 
8f>9 
8:)3 
838 

822 
806 
789 
773 
75C 

740 
V23 

705 
688 

671 
653 
635 
617 

599 

581 

0.9562 


9 
8 
9 

Ol 

9  i 


1.98906 
! 1.98971 
! 1.99037 
I  102 


9 

9 

10 

9 

0 
0 
9 
0 
0 

1 
0 
i 
0 
1 

1 
9 
1 
9 
1 

9 
9 
3 
2 

3 

3 
3 
3 
3 
4 

4 
4 
4 

5 


I 


o 

6  1 

I 

5  i 


6 
6 

»» 

4 
6 

■to 

6 

-.  I 

;! 

7 

» 

8 
8 
8 

8 
8 
9 


168 

233 
299 
364 
429 
494 

558 
621 
684 
746 
808 

869 

930 

1.99990 

1.3O048 

105 

161 
216 
370 
333 
373 

433 

469 
515 
560 
603 

644 
683 
731 
757 
790 

833 
853 

880 
906 
930 

952 

972 

1.3O990 

1.31006 

020 

032 
041 
049 
054 
057 

0.58 
057 
054 
048 

040 

030 

018 

1.31004 

1 .30987 

968 

1.30948 


log  i. 


Rs  n  0.7981 
^'  '       .7917 
.7851 


66 
65 
66 

65 
66 
65 
65 
65 

64 
63 
63 
63 
69 

61 
61 
60 
58 
57 

56 

55 
54 
59 
51 

49 
47 
46 
45 
43 

41 
39 
3d 
36 
33 

32 
30 
98 
96 
94 

22 

20 
18 
IG 
14 

13 
9 
8 
5 
3 

1 
I 
3 
6 

8 
10 
12 
14 

17 
19 
20 
2J 


.7783 
.7712 

.7639 
.7563 
.7484 
.7403 
.7318 

.7230 
.7138 
.7043 
.6945 
.6843 

.6737 
.6627 
.6514 
.6395 
.6272 

.6144 
.6010 
.5870 
.5725 
.5574 

.5416 
.5249 
.5074 
.4893 
.4700 

.4495 
.4283 
.4055 
.3815 
.3558 

.3284 
.2988 
.2669 
n  0.2325 

—1 .567- 

.425 

.282 

1.139 

0.996 

.852 

.708 
.564 
.420 
.275 
— O.130 

+O.014 
.159 
.304 
.448 

..593 
.737 

0.881 
1.025 

.168 

.311 

-fl.454 


64 
66 
68 
71 

73 
76 
79 
81 
85 

88 
92 
95 
98 
103 

106 
110 
113 
119 
12? 

198 
134 
140 
145 
151 

158 
167 
175 
181 
193 

905 
912 
938 
940 
957 

974 
996 
319 
344 
374 


/+A,/i     t- 


144 
143 
143 
143 
144 

144 
144 
144 
145 
145 

144 
145  ! 
145  I 
144  I 


145 
144 
144 
144 

143 
143 
113 
140 


I 


4-1.154 
.143 
.129 
.115 
.102 

.091 
.081 
.075 
.071 
.068 

.066 
.062 
.0.57 
.050 
.040 

.028 

.015 

1.001 

0.989 

.978 

.970 
.964 
.960 
.957 
.953 

.943 
.9.39 
.928 
.915 
.900 

.883 
.867 
.853 
.840 
.831 

.824 
.818 
.814 
.809 
.802 

.793 
.782 
.769 
.754 
.739 

.72.5 
.712 
.701 
.693 

.Has 

.683 
.678 
.072 
.664 

.653 
.640 
.624 
.608 

..591 

.575 

-H).561 


11 
14 
14 
13 

11 

10 

6 

4 
3 

9 
4 
5 
7 
10 

13 
13 
14 
13 
11 

8 
6 

4 
3 

4 

5 

9 

U 

13 

15 

17 
16 
14 
13 
9 


■   years. 

■ +0.1662  .0000 

635 

608, 

580, 

553| 

526'  .0000 

498, 

471, 

443 

416! 

389'  .0000 

361' 

334j 

307I 

279l 

252'.  0000; 


'  I 


6 
4 
5 

7 

9 
11 
13 
15 
15 

14 

13 

II 

8 

5 

5 
5 
6 

8 

II 
13 
16 
16 

17 
16 
14 
11 


224i 
197) 
170, 

142^ 

115 

088 

060 

033 

ai005 

0.0978 

951 
923 
696 
869 

841 
814 
786 
759 
732 


o 

325.8 

338.9 

352.0 

5.0 

18.1 

125.0,  31.2 

138.1,  44.2 
151.3  57.3 
164.5  70.4 
177.7'  83.4 

190.8  96.5 
204.01  109.6 
217.21  122.6 
230.4;  135.7 
243.5.  148.8 

2,56. 7i  161.8 

269.9  174.9 
283.  l|  1^8.0 
296.3   201.0 

I  309.4!  214.1 

.0000!  322.0!  227.1 
j  335.8!  240.2 
;  349.01  253.3 


2.1 
15.3 


.0000;     28.5  292.5 


266.3 
279.4 


.0000 


41.7 
54.8 


305.5 
318.6 


68.0:  331.7 


.0000! 


704  .0000 
677! 
650' 
!  622' 

595! 

567  .0000 
;  540 

513 
485 

458 

I  430 

403 
376 
348 

321 

I 

2941.0000 
i    ■       266'  , 

239!  I 

211i 

'  I84I.OOOO 

1.57' 
129' 

102 

I 

075.0000 
047, 

+0  0020 


81.2 

94.4 
107.5 
120.7 
133.9 
147.1^ 

160. 3i 
173.41 
186.61 
199.8; 
213.0| 

226. r 
239.3 

265.7 

27«.8 

292.0! 
306.2 
318.4 
331.5 
344.7 

3:57.9 
II. 1 
24.3 
37.4 

50.6' 
(13.8 
77.0 
90. 1 

103.3 
116.5 
129.7 


344.7 

357.8 
10.9 
23.9 
37.0 
50.1 

63.1 

76.2 

89.3 

102.3 

115.4 


128.4 
141.5 
154.6 
167.6 
a80.7 

193.8 
206.8 
219.9 
233.0 
246.0 

259 . 1 
070  o 

2*5.2 
298.3 

311.4 
324.4 
337.5 
350.6 

3.6 
16.7 
29.7 


I  <>•>  j 


AITKNMX. 


TAHLE  I-CoxTixLKD.     FOR  THE  REDUCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 

Kpock  6A  *r2ni,  mean  liinr,  Waikington. 


.Si<l.  tim«' 

1850.     ^Va«i.. ; 


G. 


II. 


log  S- 


I 


logh.     \     logi.      \f^\,f       t. 


Jan.   1 

3 
4 
5 

G 

7  ' 
8 
I) 
lU 

11 
I-J 
13 
14 

^6  , 
17 

Iri  • 

I'J 

i20 

21  ■ 

23  , 

24  : 
25 

2C  i 

2e  ; 

29 

30 

31 
Feb.  1 

3 
4 

5  ; 
fi  I 

7  ' 

y 

11 
12 

13 

14 : 

i»j; 

17 

1«  ', 
JU 

yo 

21 

22 

2-5 
24  . 
25 

2C  . 
27  , 

2b 


/*. 
l.Gl  . 

1.75  ' 

1.81 

1.88 

1.94  I 

2.01 

2.07 

2.14 

2.21 

2.27 
2.34 
2.40 
2.47 
2.53 

2. GO  . 
2.G7 
y.73 
2.80  , 
2.&G 

2.93 
2.99 

3.0G  ; 

3.13 
3.19  ' 

3.2G  i 
3.32  ' 
3.39  ' 
3.45  ■ 
3.52 

3..'i9 
3.G5 
3.72 
3.78 
3.85 

3.91 
3.98 
4.05  . 
4.11 
4.18 

4.24 
4.31 

4.:j7 

4.44 

4.51 
4.57  ' 
4.G4 

4.70 : 

4.77 
4.83 
4.90  . 
4.97 

5.03 
5.10 
5.1G  . 
5.23  I 

5.29  ' 
5.3G  ' 
5.43  . 


/i.    m,  5. 
lU  3G  47 

:i5  21 
33  55 

3-J  :>9 
31     4 

29  38 
28  13 
XiG  47 
25  21 
23  5G 

22  31 
21  G 
19  41 
18  16 
IG  5:J 

15  28 
14  4 
12  40 
II  17 
9  54 

8  31 
7  8 
5  4G 
4  24 
3    2 

1  41 
10  0  20 
18  59     0 

57  40 
5G  20 


55 


1 

53  42 
5:2  23 
51  4 
49  4G 

48  29 
47  12 
45  55 
44  39 
43  23 

42  H 

40  53 

;J9  38 

38  :24 

37  10 

35  57 

34  44 

33  31 

32  19 
31     7 

2»  5G 
28  45 

27  34 
2G  24 
25  14 
'S\     4 

22  54 

21  45 

18  20  3G 


Ml 


f*.  f}l. 

it  18 

14 

10 

7 

11    3 

00 
51 
48 
44 


5. 

*>4 


•h.Vi 
'J7  i 


•j; 


w>  ' 
bo   ' 

b.'i 
fc4 

M| 

w'l 

m; 

83  I 

b.1 

83 

»2 

8-2 

b9 

81 
81 
80 
80 
80 

T9 
79 


40 
3G 
32 
29 
25 

21 

17 

13 

9 

5 


38 

52 

5 

18 
a-j7 

44    1 
5G 
8 
20 

31 


an 


89 
30 
W 
31 

'231 
3-i 

'M 
'M 


*'     » 


79 
79 

78 


77 
( 4 
«6 
76 


7.') 

7:1 


7-1  I 

I 

73  , 

73  ' 

73  ! 


7-2 


7a 

71 
71 

71 

70 


70  I 
70  I 
6'J  . 
69 
C8  . 

I 


10    I 

9  58 
54 

50 
46 

42 

38 
34 
30 
26 

22 
1» 
14 
10 
6 

9    2 

8  58 
54 
50 
45 

41 
37 
33 
29 

25 
21 
16 
12 

8 

4 

8    0 

7  55 

51 
47 
43 
38 

34 

30 

7iHi 


42 

52 
o 

11 

20 
28 
36 
43 
49 

5^  34! 

*         ajv     I 

6  •*^i 

10     *  ! 

14    *l 
237 

20  .  ■: 

39 


23 
24 

24 
23 
22 
20 
17 

14 

10 

6 

I 

55 


39 


I 


040  '■ 
41 
41  , 
4*2  i 

43  I 

iJ43  I 

44  • 

44  j 

4:> ' 

4({  . 
847  ' 


47 


48 
■*^     48 

33    ^*^' 

25    ^^ 

S49  I 

45    ''^ 


33 

21 

9 

56 


i».V2 
.V2 
.V» 
&') 

To  •'••• . 

•»-        r-     ' 

5<         , 

y5   "^ 

9    ■*' 
2.-IC  ■ 


0.9543 
.9524 
.9505 
.9486 
.94G7 

.9448 
.9428 
.9408 
.9388 
.9368 

.9348 
.9328 
.9308 
.9288 
.9268 

.9248 
.9228 
.9207 
.9186 
.9165 

.9144 
.9123 
.9102 
.90bl 
.9060 

.9040 
.9020 
.9000 
.8980 
.8960 

.8940 
.8920 
.W»00 
.h880 
.e^GO 

.6840 
.8821 

.8802 
.8783 
.8764 

.8745 

.8726 
.8708 
.8690 

.8672 
.8654 
.8637 
.8620 

.8603 
.85??6 
.K570 
.8554 

.8538 
.*«523 
.8.'»08 
.8494 

.8480 

.8467 

0.8454 


19 

19 
19 
19 

19 
SO 

no 

20 
20 

SO 
20 
20 
2(1 
90 

20 
90 
21 
21 
21 

21 
21 
21 
91 
21 

20 
20 
20 
20 
20 

20 
20 
20 
90 
20 

20 
19 
19 
19 
19 

19 
19 
18 
li 

18 
18 
17 
17 

17 
17 
16 
16 

16 
15  , 
!.'»  1 

14 
13 
13 
13 


I 


I  1.8092G 
902 


875 

847 
816 

784 
750 
713 
675 
635 

592 
548 
503 
456 
409 

358 
307 
254 
200 
144 

087 

1.30029 

l.!29J70 

911 

850 

788 
726 
663 
599 
535 

471 

406 
340 
y74 
208 

142 

075 

1.20008 

1.28942 

t76 

811 
746 
681 
617 

554 

491 
429 
368 

308 
249 
191 
134 

079 
1.28026 
1  27974 

923 

874 

826 

1.27781 


21 
27 

215 

31 
32 
M 
37 
3r* 
40 

43 
44 

4:1 

I 

4^   ■ 
01   ■ 


0^  ■ 

66  ' 

i 

57 

58  ! 

59  ] 

:.9 

61  ' 

6-2 

6-2  i 

63 

64 

61 

64 
65 
66  1 
66 
66 

66 

67 
67 
60 

60 

65  ; 

6:> 

65 
61  ' 

63; 

63  ; 
6-2  I 

6.; 

60  ; 
.vj  ■ 

5^ 


57 


5.'* 

5-2 : 

51  . 
49 


48 
4.") 
•14 


O.2031    y.c, 

.2400  .j.;^ 

.2739  31^ 

.3344 

27-2 

.3616  2o;j 

.3'-G9  a:^ 

.4UHa2,, 

.4.J.i.J  g|3 

.4546 


.4747 
.49.37 
.5119 
..521»2 
.5457 

.5G15 
.5766 
.5910 
.6049 
.6182 


-..  I 


.6.309 
.6431 
.6.S49 
.6662  109 
.6771 


201 

90 
8-2 
i3 
65 

58 
51 
44 
39 
33 

97 

29 
18 
13 


.6876 

.6977 
.7075 
.7169 
.7260 

.7347 
.7431 
.7513 
.7.V.M 
.7667 

.7740 
.7811 
.7879 
.7945 
.8008 

.8069 
.8128 
.8184 
.8238 

.8291 
.8342 
.8391 
.8438 

.8483 
.8525 
.K")67 
.8607 

.8645 
.8681 
.8716 
.8749 

.8780 

.8810 

0.8838 


I 


^ 


05 
01 
98 
94 
91 

87 

82 
7b 
76 

73 

71 
6b 
66 
63 

61 
59 
56 
54 

5:) 
51 
49 
47 

45 
42 
4-2 
40 

38 

3ri 

a-i 

33 
31 

30 
98 
26 


8. 

■+0.550 

.541 

.535 

.531 

'         .526 

.521 
;         .513 

!         .503 

.490 

!         .476 

j         .463 

'         .447 

.4.14 

.424 

.416 

.411 
.407 
.404 
.400 
.394 

.386 
.375 
.361 
.346 
.330 

.316 
.304 
.294 
.288 
.283 

.2t<0 
.278 
.274 
.269 
.262 

.258 
.241 
.230 
.218 
.208 

.200 
.194 
.190 
.188 

.187 
.186 
.182 
.178 

.171 
.161 
.149 
.137 

.125 
.114 

.106 
.100 

.097 

.096 

-I-O.095 


I 


I 


I 


I 


I 


I 


I 


9 
6 
4 
5 

.) 
b 
0 
3 
4 


5 


4 
3 
4 
6 

8 
I 
4 
5 
6 

4 

9 
0 
6 
5 

3 
9 
4 
5 


vettr$, 

— b.OOUb; 

i  035' 

062 

I  090" 

:      ^"1 

144' 
I  172' 

199; 
,  227- 

I  254- 

i  281! 

I  309 

;  336 

364| 
I  391; 

I  4181 

i  446' 

:     500. 

528; 

I  555' 

I  583, 

610 
I  637 

I  665 

i  692 

719- 
747 

774' 
802 

!  829' 

—0  0856 

8841 


10  1 

"1 

la  I 

10  I 

<•! 

6  ! 

<i 
9 

1 
1 
4 
4 

10 

19 

19 

19 

11 
8 
6 

3 
I 
1 
I 


9JI 
939> 

966* 
993; 
1021', 
048 
075 

103' 
130- 
158 
185; 

312I 
3401 
267) 

294' 

349' 
377! 
4O4I 

431' 
459, 
486 

513; 

541! 
568| 
—0.0596 


o 

42.8 
55.9 
68.9 
82.0 
95.1 

lOd.l 
121.2 
134.3 


142.b' 
lAfi.U; 
169.21 

182.4! 
195.5 

208.7 
221.9 
235.1 
248.2-  147.3 
261.4'  160.4 

274.6  173.5 
287.8   186.5 

301.0  199.6 

314.1  S12.6 
327.3  S25.7 

340.5:  238.8 

353.7  251.8 
6.8  264.9 

20. U  278.0 
33.2  291.0 


46.4 
59. & 
72.7. 
85.9 
99.1 

112.2<' 
125.4; 
138.G 
151 .8* 
165.0' 

178.1' 
191.3 
204. 5 
217.7 
230.8 

244.0' 
257.2; 
270.4. 
283.5, 
296.7 


304.1 
317.S 
330.S 
343.3 
356.4 

9.4 
22.5 
35.e 
48.6 
61.7 

74.8 

87.8 
100.9 
113.9 
127.0 

140.1 
153.1 
166.S 
179.3 
192.3 


309.9  S05.4 

323.1  Sld.5 

336.2  S31.5 
349.4  244.6 


2.6 
15.8 
29.0 
42.1' 


257.7 
270.7 
S83.8 
S96.9 


55.3  309.9 

68.5 

323.0 

81.7 

336.1 

94.8 

349.1 

108.0 

3.2 

121.2 

15.3 

134.4 

28.3 

147.5 

41.4 

160.7  54.4 
173.9  61.5 
187.1     W.6 


I 


I 


TABLES. 
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TABLE  I— CoKTiNCiD.     FOR  THE  REDUCTION  OP  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 

Epoch  64.  52ni.  im ran  time,  jrMkington* 


1850. 


iSid.  time 


Mar.  1 
2 
3 

4 
5 

6 
7 
8 
9 

lo- 
ll 

13 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Apr.  1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 

19 
2U 
21 
22 


I 


23 
21 
23 
26 


1  i 


27, 
28 
29 
30  I 


h. 

5.40 
5.56 
5.6:3 
5.69 
5.75 

5.82 
5.89 
5.95 
6.02 

6.08 

6.15 
6.21 
6.28 
6.35 
6.41 

6.48 
6.54 
6.61 
6.67 
6.74 

6.81 
6.87 
6.94 
7.00 
7.07 

7.13 
7.20 
7.27 
7.33 
7.40 

7.46 
7.53 
7.59 
7.66 
7.73 

7.79 
7.86 
7.92 
7.99 
8.05 

8.12 
8.19 
8.25 
8.32 

8.38 

8.45 
8.51 

8.58 
8.65 

8.71 
8.78 
8.84 
8.91 

8.97 
9.04 
9.11 
9.17 

9.24 
9.30 
9.37 
9.43 


G. 


H. 


A.  m.    t. 

18  19  28 
18  20 
17  12 
16  4 
14  57 

13  50 
12  43 
11  36 
10  29 
9  22 

8  15 
7  9 
6  3 
4  57 
3  51 

2  45 

I  39 
18  U  33 
17  59  27 

58  21 

57  14 
56  7 
55  0 
53  53 
52  46 

51  39 
50  31 
49  23 
48  15 
47    7 

45  59 
44  50 
43  41 
42  32 
41  22 

40  12 
39  1 
37  50 
36  39 
35  28 

34  16 
33  3 
31  50 
30  36 
29  22 

28  8 
26  53 
25  37 
24  21 

23  5 
21  48 
20  31 
19  13 

17  5:) 
16  36 
15  17 
13  57 

12  37 

II  16 
0  55 

17    b  33 


G8  I 
68 
68  I 
67  ! 

67  i 

67  I 

07, 
67  . 
67  ' 

67 

66 
06 
66 
66 

66 

66 
66 
66  i 
66 

67 

67 
67 
67 
67 

67 

68 
68 
68 

68 

68 

69 
69 
69 
70 

70 

71 
71 
71 
71 

72 

73 
'3 
74 

74  i 

74  i 


i  h.  m. 
7  21 
17 
13 
9 


7 
0 


4 

0 
56 
51 
47 
43 

38 
34 
30 
25 
21 

17 

12 

8 

G    4 

6  59 

55 
51 
46 
42 
38 

33 
29 
25 
21 
16 


6 

4 


—1  I 


-..  I 


16 
16 


4 
3 


76  I 

>-  I 

<  4 

77 

78  I 

78  j 

79  , 

:<}  i 

81  i 
61  ■ 

b3  , 


12 

8 

3 

59 

55 

51 
47 
42 
38 
34 

30 
26 
21 
17 
13 

9 

5 

1 

57 

53 
49 
45 
41 

36 
30 

28 
24 

91 

17 

13 

9 


8. 

53 
36 
18 
0 
41 

23 

4 
45 
26 

6 

47 
27 

7 
47 
28 

8 
48 
28 

9 
49 

29 
10 
51 
32 
13 

55 
37 
19 
2 
45 

29 
13 
57 
42 
28 

14 
1 
49 
37 
25 

14 

4 

55 

46 

38 

31 
24 
18 
13 

9 

5 
o 

0 

50 

58 
58 
59 

1 

4 

7 

12 


957 
58 
58 
59 

958 
59 
50 
59 
60 

959 

60 
60 
60 
59 

960 
60 
60 
59 
60 

960 

59 
59 
59 
59 

958 

58 
58 
57 
57 

956 

56 
56 
55 
54 

954 

53 
53 
59 
59 
251 

50 
49 
49 
48 

247 

47 
46 
45 

44 

944 
43 
4^ 
41 

941 
40  j 
•Jii  1 

:i6  I 

237  ' 
04 

3o\ 
233  ' 


f^S  g' 


log  h.         logi.      I/+A    / 


t. 


0.8441 
429 

417 
405 
394 

383 
373 
363 
354 
345 

337 
329 
322 
315 

309 

303 
298 
293 
289 
285 

282 
280 
278 
277 
276 

275 
275 
276 
277 
278 

280 
282 
285 
289 
293 

298 
303 
308 
314 
320 

326 
333 
340 
348 
356 

365 
374 
384 
394 

405 
416 
427 
438 

450 
4()2 
474 
487 

500 

513 

526 

O.8540 


19 
12 
19 
11 

11 

10 

10 

9 

9 

8 

8 
7 

7 
6 

6 
5 
5 
4 
4 

3 

9 
9 
1 

1 

1 

1 
1 
1 

2 

9 

4 
4 

5 

5 
5 
6 
6 

6 


8 
8 

9 

9 
10 
10 

11 
II 
II 
11 

12 

13  ' 

12  I 

13  I 

13  I 

13  ■ 

13 

14  ' 

11    : 


1.27737 
1  695 

655 
617 
581 


547 
515 
485 
458 
433 

410 
389 
371 
355 
342 

331 
323 
317 
313 
312 

313 
317 
323 
332 
343 

356 
372 
390 
410 
433 

458 
485 
514 
545 
579 

615 
652 
691 
732 

775 

820 

866 

914 

1  27963 

1.28014 

066 
119 
173 

228 

285 
343 
401 
4G0 

520 
580 
641 
703 

765 

b'2S 

891 

1.28955 


42 

40 
38 
30 

34 
3-3 
30 
27 
95 

23 

91 
18 
16 
13 

U 

8 
6 

4 
1 

1 

4 

6 

0 

11 

13 

16 
18 
90 
93 

95 

27 
99 
31 
34 

36 

37 
39 
41 
43 

45 

46 
48 
49 
51 
52 

53 
54 
55 

57 

58 

58 
59 

60 

6U 
61 
&2 

60 

63 
63 
64 
64 


I 


I 


0.8864 
.8890 
.8914 
.89.36 
.8956 

.8976 
.8994 
.9010 
.9026 
.9040 • 

.9052 
.9063 
.9073 
.9082 
.9089 

.9095 
.9099 
.9103 
.9105 
.9105 

.9105 
.9103 
.9100 
.9096 
.9090 

.9083 
.9074 
.9064 
.9053 
.9041 

.9027 
.9012 
.8995 
.8977 
.8958 

.8938 
.8916 
.8893 
.8868 
.8841 

.8814 
.8785 
.8755 
.8723 
.8690 

.8655 
.8618 
.8580 
.8541 

.8500 
.8457 
.8413 
.8367 

.8319 
.826!) 
.8018 
.8165 

.8110 

.8053 

.7994 

0.7933 


96 
94 
92 
90 

90 
18 
16 
16 
14 

12 

11 

10 

9 

7 

6 

4 
4 
9 


3 

4 
6 

7 

9 
10 
11 
19 

14 

15 
17 
18 
19 

90 

$& 
83 
95 
97 

97 

29 
3U 

32  ) 

33  i 

35  j 

37  j 

38  I 

39  ' 

41  I 

43  I 

41} 
40 

48' 

50 

53  ! 


57 
59 
61 
63 


8. 

H-O.094 
.092 
.088 
.081 
.073 

.063 
.053 
.045 
.038 
.033 

.031 
.030 
.031 
.032 
.031 

.029 

.023 

.015 

-f-O.005 

— O.007 

.017 
.028 
.036 
.041 
.044 

•045 
.045 
.045 
.045 
.048 

.054 
.062 
.071 
.081 
.090 

.098 
.104 
.107 
.109 
•109 

.109 
.110 
•113 
.118 
.126 

.137 
.149 
.161 
.173 

.183 
.190 
.196 
.198 

.200 
.201 
.204 
.208 

.214 

.223 

.234 

—0.246 


2  1 

*i 
7 1 

8 

10 

10 
8 

7 
5  I 

ii 

1 
2 

6 

8 
10 
19 

10 
II 

8 

5 

3 

1 


3 
6 
8 
0 
10 
9 

8 
6 
3 
9 


1 
3 
5 

8 

U 
12 
12 
12 

10 

7 

6 
0 

2 
1 
3 
4 

6 

9 

11 

12 

11 


years.  O 

-0.1623. 0000  200.2 
650  213.4 

678!  I  226.6 

705i  ,239.8 

732;  :  253.0 

760  .0000,  266.1 


C-P 


787j 
815' 
842 
869 


279.3 
292.5 
305.7 
318.8 


O 

93.6 
106.7 
119.8 
132.8 
145.9 

159.0 
172.0 
185.1 
198.2 
211.2 


8971.0000  332.0  224.3 
9241  I  345.2!  237.4 

95l!  i  358.41  250.4 


0.1979| 
0.2006 


I 


034  .0000 

061! 

088 

116 

143, 

Koi.ooooi 

198 
225 
253 

280 


11.5 
24.7 

37.9 
51.1 
64.2 
77.4 
90.6 

103.8 
117.0 
130.] 
143.3 
156.5 

307  .0000  169.7 


.0000 


335 
362 
390 
417 

444 
472 
499 
526 
554 

581 
609 
630 
663 
691 

718  .0000 

745 

773- 

800i 

8281 


182.8 
196.0 
209.2 
222.4 

.OOOOi  235.5 
248.7 
261.9 
275.1 
288.2 

301.4 
314.6 
327.8 
340.9 
354.1 

7.3 
20.5 
33.7 
46.8 
60.0 


855  .OOOli 

882' 

910|  I 

937|  I 

964  .0001 
0.2992 
O3019 

047: 

074  .0001 
1011  ' 

129, 

156 

I  ! 

184  .0001 

211 

238  I 

-0.3266  .0001 


I     ^ 


73.2 

86.41 

99. 5i 

112.7 

125.9 
139.1 
152.2 
165.4 

178.6 
191. S 
205.0 
218.1 

231.3 
244.5 
257.7 
270.8 


263.5 
276.5 

289.6 
302.7 
315.7 
323.8 
341.9 

354.9 

8.0 

21.1 

34.1 

47.2 

60.3 
73.3 
86.4 
99.5 
112.5 

125.6 
138.7 
151.7 
164.8 
177.8 

190.9 
204.0 
217.0 
230.1 
243.2 

2,56.2 
269.3 
282.4 
295.4 
308.5 

321.6 

334.6 

347.7 

0.8 

13.8 
26.9 
40.0 
53.0 

66.1 

79.1 

92.2 

105.3 

118.3 
131.4 
144.5 
157.6 


<>G 


APPLxnix. 


TABLt:  I— CosviN-LED.     Foil  TIIE  UKDUCTIOX  OF  TfiK  APPAUENT  PLACES  OF  FIXED  STARS  TO  1S50.0. 

Kporh  Oh  rHiii.  mean  /inif,  li'ashin^lon. 


I. 


1850. 


Si<l.  lirne 
Wash. 


10  ■ 

11 
VI 
VA 
14 
15  I 

ifi ; 

17 

ly  i 

r.) 

21  ■ 

•v^*       I 

i>4  ■ 
25' 


r   I 


20  i 

3u ; 

31  I 

June  1 

o 

'^  I 
3  ' 

4 

p>     I 

.> 

G  . 
7 

H 

9 

10  : 

11  , 
IJ 
13 

14  i 

15  ■ 
IG 
17  ■ 

lb 

I 

19 

20     : 

21  ' 
•)•)  ■ 

23 

24  ! 

25  ■ 


2G 

27 
2H 
29 
30 


A. 


May  1 

9.5M 

O      ; 

9.57 

3 

!»j;3 

1 

9.'<U 

5 

9.7G 

0   : 

9.S'3 

9.^9 

M 

9.91) 

lo.n.w 

10.(19 

10. u; 

in.-j'j 
Jn.'j9 
10.  j5 
10.42 

10.49 
10.. ")5 
10. G2  I 
10.G.H  I 
10.75  : 

lO.Sl 
10. bd 
10.95 
11.01 
11.0^ 


26  ;     11.14 


11.21 
11.27 
11.31 
11.41 

11.47 
11.54 
11.60 
11.67 
11.73 

11.  KJ  ' 

ll.^7 

11.93 

12.00 

12.06 

12.13 
12.19 
12.26 
12.. 33 
12.39 


I 


12.46  ; 
12.52  : 
12.59 
12.65  ; 

12.72  ■ 
12.79  , 
12.^5  , 
12.92 

12. 9d  ' 
13.05  ; 
13.11 
13.18  , 

13.25  i 
13.31  ; 
J3.3rf 
13.44 


G. 


/i. 
17 


V}.    5. 


I 

5 
4 
3 

1 


10 
47 
24 
0 
36 


17 

IG 


0 
5s 


11 
46 
57  20 
55  51 
54  27 

53  0 

51  .33 

50  5 

4.S  37 

47  ti 

45  39 
44  10 
42  40 
41  10 
39  40 

35  9 

36  3S 


35 
33 
32 

30 

2H 
27 


7 

35 

3 

31 
59 
26 


25  53 

24  20 

22  47 
21  14 


19 

Id 


41 

7 


16  33 
59 


14 
13 
11 
10 


5 

3 
o 


10     0 


25 
51 
17 
43 

8 
33 

58 
24 
50 


16  i*i)  16 
57  42 
56  8 
54  34 


53 
51 
49 

48 

46 
45 


0 
26 
52 
18 

45 
12 


43  39 
42    6 

40  33 

39     1 

37  29 

15  35  57 


II. 


/(?"•  i. 


H  : 


57 


{•,'•  . 
HI  ' 
ef;  ' 

b7  I 
67  i 

fS   ■ 

Kt<  ; 
f9  i 

00  , 

90  ' 

9U  I 

01  ! 

91  I 
01 
o>» 

0-i 
93 

oa 

93 

93 
93 
113 
91  . 
94 

91  ■ 
91  ' 
91  ' 

9-1  . 
0.-.  . 
9.=i  ; 
9o 
94  ■ 

01  I 

in  : 

94 
04  ! 

94 

I 

9-1  . 
91 
94  ' 
01   ! 
93 
93 
93 
03 

03 
9^2 
90 

9a 

9>  ! 


m.  ■«. 

5  19 

1  t.'5 

32 

53  39 

49  47 

4.")  57 
42  7 
3«  \s 
34  29 
30  41 

26  51 
23  ^ 
19  ::2 
15  37 
11  53 


o 
1 


8 

4 

0 

57 


1 
0 


55 


O 
23 


28 


20  25 

16  55 

13  25 

9  55 

6  24 

2  54 

5!)  24 

55  54 

52  24 
A^  54 
45  24 
41  54 

.38  24 
34  54 
31  23 
27  53 


•2;m 
:?:» . 

33   : 
3  >  ; 

20  , 
29 


10 

27 

45 

3 


53  22 

49  42 
46  2 
42  23 
3H  44 
35    6 

31  28 
27  51 
24  15 
20  39 
17     4 

13  29 
9  54 
6  20 
2  46 

59  13 


40 
52  7 
4d  35 
45  3 
41  31 


OCi 


'S-\ 


I 


•M 

'J3 

'13 
.j.i 

•21 
2J 
2« 
19 
19 
If 

H, 

la 
i'»  I 

13 
1.-) 

10  i 

14  j 
14 
13  I 

13 
13  ■ 
J** 

1  »  ■ 

11  . 


.38  0  ]., 
34  2rt 
30  57 
27  26 
23  56 


II  I 

n  ; 

ID 


II 

]U 

10 
10 

11 

10 
10 
10 
10 
10 
10 
10 
10 

10 

II 

10 


log  ^'. 


0.85.54 
5(W 
5S2 
597 
612 

627 
642 
657 
672 
G'^S 

704 
72f) 
736 
752 

768 

7.-5 
M)l 
818 
834 
851 

867 
884 
900 
917 
934 

951 

968 

0.8985 

O.9002 
019 

036 
053 
070 
086 
103 

119 
136 
152 
169 
136 

202 
218 
234 
250 
266 

2>2 
298 
314 
330 

316 
361 
376 
391 

406 
421 
436 
451 

466 

4-1 

495 

O.O509 


log  h. 


c, 
r, 

G 


1.2O019 
082 
146 
209 
272 

335 
.39  S 
460 
522 
5i!3 

641 
704 
761 
^23 
8el 


•  I  938 
I!  1.20994 
Q  |l.3O049 


7  ! 

7  I 

0 

7 

G  I 
G  . 

v! 

7  I 


G 

c! 

G  ■ 
:>  ' 
G  ! 

G 
G 
G 
G 
G 

.) 
o 
5 


•»  . 
o 

a  , 

5  ! 

4 : 

4  i 
1 


103 
l.'iG 

208 
259 
309 
3.'">8 
405 

451 
4!K') 
537 
579 
619 

657 
694 
729 
762 
794 

824 

b.'i2 
h78 
903 
926 


947 

966 

984 

1 .30i)99 

;  1.31013 

025 
035 
044 
050 


O.V> 
058 
059 
057 

054 
049 
042 
033 

022 
1.31009 
1 .30994 
1 .30978 


I 

I 
Cut  ; 

ci 

G3 
C3 

03  i 

(ki  ! 

G2l 
CO  I 
Gl  I 

Gl  I 
GO  i 

GO  I 

:i9  I 

•>< 

54 
03 

02 
01 

:.o 

49 
47 

4G 
44 

42 

4J 
40 

3,-» 
37 
30 
3,1 
32 

30 

23 
21 
19 
\'^ 
10 
14 

i2 
10 

0 

G 

0 

3 

1 
o 

3  i 


0 


I 

9 

II 

13    ': 

10  '' 
10  ■ 

I 


'/+^,:/ 


O.7870    p.  '. 
.7805    g-   ! 
.77.37    X, 


.7520 
.7442 
.7362 
.7279 
.7193 

.71(15 
.7013 
.6919 
.6821 
.6720 

.6615 
.6506 
.6393 
.6276 
.6154 


7S 
W)  ■ 
83  ' 
«  i 

92 
04 

OS 
101 

la') 

109 
113 
117 

12-J 

I 


.6027  13, 

.5895  ,Z: 

5759  ^^' 

..5617  ;- 

.5469  *;|® 

•  Oo  l«j  If. 

5150  '*'* 

**   1G9 

.4983  .: 
.4806  ]•' 
.4620  ^^ 

.4*20  ^ 
.4003  ;)• 

.33->9  *" 

261 

.2693  ::^ 

.2370  -d  i 

O.2021  *^'-^  1 
377 


.326  ^"^^  ' 


j<l») 


131 


l.().")8  ^^*  . 
0.923  ^^*  ■ 

la-.  I 

*|^«)     Jo.)    ■ 

130  ! 
.248  ,.,.  ' 

-1-0.113  i;  I 

-O.023    ??  ' 

.i:>8  -^J 

yj6 


.294 
.129 


:30 


•  i>64         . 

.(,99  *:;:' : 

.S34  j;^^-  : 

0.969  ,„.  ! 
1.103    ^    I 


5. 

0.2.">7 

.268 
.276 
.2S2 
.2!^6 

.289 
.291 

.297 
.301 

.313 
..325 
.338 
.353 
.3(»7 

.379 
.39(» 
.399 
.406 
.410 

.414 
.418 
.424 
.432 
.442 

.454 
.467 
.471 
.494 
.506 

.516 
.522 
..527 
.530 
.534 

.539 
.547 

.570 
.585 

.602 
.618 
.633 
.64(1 
.  656 

.664 
.670 
.675 
.680 

.686 
.6:15 
.1O6 
.719 

.7;J3 

.748 

•  '*  I?? 
.  1 1 5 


.■;93 

.799 
O.803 


t. 


c-r 


11 

.•^ 

G 
4 

3  ' 

2  I 

O    1 

m0 

I 

7  , 

0  : 

12  i 

I 
13 

10 

14 

12 
11 

9 

I 

4 

4 
4 
6 

8 
10 

12 
13 
14 
13 
12 

10 
6 
0 
3 

4 


0 


10 
13 
10 
17 

IG 
10 
13 
III 

^^ 

G 


5 
5 


6 

9 
11 
13' 

10  ! 


14 


10  : 

6  . 
G  ■ 

4  : 

4  ,' 


yean. 
"0.3293  .0001 

320 

348 

375 

403,  ■ 

430.0001 
457 

485' 
512 
539 

567  .0001 
594  i 

622  , 

6491  : 

676'.  ' 

704. 0001' 
731"  i 

759. 

786; 
813j 

841  .0001 

86s 

895 

923 

950] 

0.3978!  .0001 
O.4005' 

032' 

0601 

C87j 

114  .0001 

169; 
197: 


O  ! 
284.0 
297.2 
310.4 
323.5 
336.7 


349.0 

3.1 

16.2 

29.4 

43.6 

5.5.8 
C9.0 


o 

170.6 

183.7 
196.7 
209.8 
222.9 

249.0 
262.1 
275.1 

2?8.2 

301.3 
314.3 


82.1    327.4 

95.3  340.4 

108.5  353.5 


121 .7 
134.8 
148.0 
161. ff 
174.4 

187.5 
200.7 
213.9 
227.1' 
240.21 

S53.4 
S66.6 
279.8 


6.6 
19.6 
32.7 

45.8 
58.8 

71.9 

85.0 

98.0 

111.1 

124.2 

137.2 
150.3 
163.4 


292.9^  176.4 


306.1 

319.3 
332.5 
345.G 
358.8 
12.0 


189.5 

202.6 
215.6 
228.7 
241.7 
254.8 


251  .OOOli 

279 

306  i 

333 

361 

38^.0001 

416 

443 

470 
49^ 

525  .0001 
553 

580 

607.  ! 

63.5.0001' 

662. 

6n9 

717.  ! 

744  .0001 
772 

799  ; 

8J6 

854  .0002 

90^ 
-0.4936  .0002 


25.21  267.9 

38.4,  280.9 

51.5,  294.0 
64.7  307.1 
77.9  320.1 


91.1 
104.2* 
117.4' 
130.6; 

143.8 

15G.9; 
17U.1 
lb3.3' 
196. 5j 

209.7: 
222. K 
236.0: 
249.2! 

262. 4i 
275.5' 

288. 7i 
301 .9; 

315.1' 
328. y 
341.4' 
354.6 


333.3 

346.3 

359.3 

12.4 

23.5 

38.5 
51.6 
64.7 
77.7 

90.8 
103.9 
116.9 
13U.U 

141.0 
l.'iG.l 
169.2 

162.2  i 

195.3  i 
20-.  4 
221.4 
234.5 


TABLES. 
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TABLE  1— Continued.    FOR  THE  REDUCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1850.0. 


Epoch  M.  flSm.  moan  fintc,  n''a%hinglon. 


1850. 


;Si(l.  time 
WoAli.  I 


T 


I 


July  1 
2 
3 
4 
5 

li 

7 

8 

9 

lU 

11 
12 
13 
14 
15 

16 
17 
IS 
19 
20 

21 
22 
23 
24 
25 

26 
S7 
88 
99 
30 

31 

Aug.  1 

2 

3 

4 


5 
6 
7 

8 
9 

10 
II 
lii 
IJ 
14 

15 
IG 
17 

IS 
19 

20 
21 
22 

23  ! 

24  i 

25  i 

26  ; 

27  I 

23  ' 
20 
30 
31  ■ 


G. 


H. 


h. 
15 


h, 
13.51 
13.57 
13.64 
13.71 
13.77 

13.84 
13.90 
13.97 
J  4. 03 
14.10 

14.16 
14.23 
14.30 
14.36 
14.43 

14.49 
14.55 
14.62 
14 .69 
14.76 

14.82 
14.89 
14.95 
15.02 
15.08 

15.15 
15.22 
15.28 
15.35 
15.41 

15.48 
15.54 
15.61 
15.68 
15.74 

15.81 
15.87 
15.94 
16.00 
16.07 

16.14 
16.20 
16.27 
16.33 
16.40 

16. 4G 
16.53 
16. GO 
16.66 
16.73 

16.79  I 
16.86  I 
16.92  I 
16.99  ' 

17.06 
17.12 
17.19 
17.25 

17.32 
17.38  ' 
17.45  j 
17.52  '     14 


Mm      9m 

34  25 
32  54 
31  23 
29  52 

2d  22 

2G  52 
2:1  22 
23  53 

20  56 

19  23 
18  0 
16  33 
15  G 
13  40 


91 
1)1 

90 
!N) 
90 
£9 
HO 


83  ! 


87  1 

*»'  i 

I 
PVi  I 


h.  m. 
23  24 

20 
17 
13 

10 

G 
•i3  3 
22  59 

r.c 

52 

49 
45 
41 

3ri 
34 


s. 

ST  •'" 


I 


I 


20 
4!) 
17 

4.'> 
13 
40 
i 
34 

1 
27 
53 
IS 
43 


12  14 

K. 

31   7 

10  49 

K'» 

27  31 

9  21 

8-1 

23  54 

8  0 

b-l 

20  17 

6  36 

16  40 

83 

5  13 

8^ 

13  2 

3  51 

82 

9  23 

2  29 

81 

5  44 

15  1  8 

ei 

29  2  4 

14  59  47 

dl  58  24 

80 

58  27 

80 

54  43 

57  7 

79 

51  1 

55  48 

78 

47  19 

54  30 

77 

43  36 

53  13 

7B 

39  53 

51  57 

75 

36  9 

50  42 

75 

32  24 

49  27 

74 

28  39 

48  13 

74 

24  53 

46  59 

73 

21  6 

45  4G 

72 

17  19 

44  34 

73 

13  31 

43  22 

Tl 

9  42 

42  11 

70 

5  52 

41  1 

69 

21  2  2 

39  52 
38  44 
37  37 
IH)  31 
35  25 

34  20 
;t3  IG 
32  13 


G8  20  58 


31 

11 

30 

10 

29 

10 

28 

11 

27 

13 

26 

IG 

25 

19 

24 

23 

23 

28 

22 

34 

21 

42 

20 

51 

20 

1 

10 

11 

67 

to 

Gi 

n;« 

G1 

i;o 


i>4 


67 
50 
55 
54 
62 
51 
50 
50 

4y 


54 
50 
4G 
42 

I       3s 

'M 

'       .30 

i       22 

!       IJ 

10 

G 

20   2 

10  5S 

54 

'      50 

'      AG 
A.l 

r.s 

19  31 


11 

10 

32 

liH 

13 
•IV 
51 
54 
5G 

57 
57 

5G 

54 
52 
40 
45 

4U 
.'{5 
2U 


II 
11 
12 

212 
l'> 

]:< 

13 
13 

213 
11 
11 
15 
15 

21fl 
IC 
17 
17 
17 

218 
19 
19 
SO 
SO 

221 
S£3 
S3 
S3 
S3 

321 
25 
25 
96 
27 

227 
28 
29 
30 
30 

231 
32 

3n 

31 
31 

'235 

rw; 
nr, 
37 

t-»  - 

■r-j 
•10 
•11 

1212 
12 
•{.'J 
44 


215  ! 

45  j 

4C.  i 

I 


iogg. 


log  h. 


0.0523 

537 

551 
.565 

578 


605 
G18 
G31 
G44 

C57 
G70 
Gy2 
G94 
706 

718 
730 
742 
754 
765 

777 
788 
799 
810 
821 

832 
843 

854 
864 

874 

884 
894 
904 
914 
924 

934 
944 
953 
962 
971 

981 

990 

O.OUOO 

l.OOOH 

017 

02G 
(i:i5 
044 
052 
OGU 

OGJ 
077 
OSG 
094 

103 
111 
120 


4\'* 

Oi 


2m   I 

I 


1 

145 

154 

1.0162 


4 
4 
I 

3 
4 

3 
3 

3  I 
3  I 
3  j 

3  : 

2| 
3 

a; 

2  , 

o  ' 
."» 

mm 

3 

1 
o 

1 
1 
1 
1 
1 

1 
1 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
9 
9 
10 

9 
9 
0 
9 
9 

9 
9 

8 

9 

8 
9 
8 

9 
8 
9 
8 

9 
8 
9 

8 
9 


1.3O960 
939 
917 

e-94 

8G9 

842 
HH 

7S4 

7.';2 

718 

683 
G4(i 
G07 
5G7 
525 

482 
437 
391 
344 
296 

246 
195 
143 
090 
f.80036 

1.20981 
925 
8G8 
810 
7.52 

693 
633 
572 
511 
449 

3b7 
325 
263 
201 
138 

075 
1.20013 
1.28050 

8a7 

825 

7G3 
701 
C30 
570 
510 

400 
401 
343 
2c<G 

230 
175 
121 

OGO 

128017 

1.279G7 

0]y 

1.27870 


logi.      f+^^f 


01    n  0.1370 
-*         .1775 


:"  405 


0.1 

0^mm 

93 
25 

27 
28 
30 
32 
31 

35 

o— 
*JI 

39 
40 
43 

43 
'45 

46  I 

47  j 

48  I 

50 
51 
59 
53 
54 

55 
56 
57 
58 
56 

59: 

60  I 

61  '. 

61  I 
63  j 

62  , 
63 
63 

63 : 

63  : 

63  ■ 

62 

153 
63  . 
62 

C,-2 

(52 

(:2 
no 

fiU  ! 
59 

:<o 

M  ■ 
57 

55 

54     ; 

52  I 

52  i 
I 
50 

49 

4? 

46 


.2142 
.2478 
.2790 

.3080 
.3350 
.:i604 
.3844 
.4069 

,42S2 
.44e5 
.4677 

.48G0 
.5033 

.5198 
.5357 
.5510 
.5G5G 
.5796 

.5930 
.6060 
.6184 
.6304 
.6420 

.6530 
.6638 
.6741 
.6841 
.6938 

.7031 
.7121 
.7208 
.7293 
,7374 

.7453 
.7530 
.7C04 
.7675 
.7744 

.7811 
.7t<7G 
.793s 

.7l)0rt 
.t^05G 

.S112 
.r^KIG 
.b219 
.W271 
.8320 

.S367 
.8412 
.845G 

.8499 

.8540 
.>^579 
..W)17 
.cG53 


..  I 


.TR7  ! 
.136  { 
312  j 
290  i 

270  i 
251  I 
240 
235 
213  ' 

201 
192  ! 
IH3 
173 
165 

1.-9 
153 
146 
140 
134 

130 
194 
120 
116 
110 

108 
103 
100 

97 

93 

90 

87 

85 

81 

79 

t  i 

74 

71 

69 

67 

65 

62 

60  • 

;'■^ 

'!\ 

53  i 
52  ' 

49 

I 

17 
■15 
44 
45  ' 
41  ! 

39  : 
3- 
'JTy 
31  . 


— O.807 
.812 

.818 
.b28 
.fc40 


.^iG87    33 


.854 
.870 

mf^l 

.902 
.915 

.927 
.9;i5 
.942 
.946 
.950 


720 


n  0  S7.-"^J 


32 


.057 
.060 
.062 
.064 
.068 

.075 
.084 
.096 
,109 
.124 

.137 
.149 
.160 
.167 
.171 

.173 
.175 
.179 
.1^3 

.1--9 

.107 
.208 
.219 

.2:u 

040 

.2;>o 

.255 

.2G0 
.•2G0 

.2U1 
.*JG5 

.2-0 

.rJOl 

-  1.."{J3 


t  I 


5 

6 
10 
12 

14 
16 
17 
15 
13 

13 

I 
4 
4 

4 


I 


I 

l» 
11 
13 


.954 
.9G1 
.970 
.981 
0.994    ^j 

1.003    13 

.021 

.034 

.044 
.  .051 


I 


I 


-  I 


13 

10 

7 

0 
3 

A 

2 
4 

9* 
i 

0 
19 
13 
15 

13 

13 

11 

i 

A 

9 
n 

4 
4 

6 

8 
11 
11 
12 
11 

8 
5 
4 
1 


1 
4 

6 

9 

U 

12 

13 


'— 0.4963. OOOa 
0.4991: 
0.601:^; 
045 
073" 

lOO.OOOL' 
127 1 
155- 
182= 
210. 

237^0002| 
2G4:  I 

292 
319 
34G' 

374  .0002' 
401-  I 

429'  i 

45Gi  1 

483 

511'. 0002 


5 

538, 

565 

593 

620 


.0002 


64S 
675 
702 
730 
757; 

785i-0002 

812 
839 
867 
894 

921 1 -^003 

949 
0.5976 
O.6004, 

03l! 

058' -0003' 

O^G'  I 

1 13.  I 
140: 

IG.''  I 

i  195!-t>003 

2-i3;       I 

250.  ' 

1  277; 

305| 

33-i.O0LJ3; 

3G0 

367 

414  i 

442'. 0003; 
4  GO'  I 

496 
524!  j 

55l'.0C05; 

GOG-  I 

-.O.CG33!.0003' 


O 

7.8 
20.9 
34.1 
47.3 
GO  .51 

73.7: 

8C.8! 
100.0. 
113.2J 
126. 4I 

139.5; 
152.7; 
165.9: 
179.1, 
192.2 

205,4' 
218. G 
231.8! 
244.9 
258.1 

271.3 
284. 5| 
297.6 
310.8 
324.0 

337.2 

350.3 

3.5 

16.7 

29.9 

43.1 

56.21 

69.4, 

82.6' 

95.8! 

108.9; 

122.1' 

135. .3 
148.5 
161.6, 

174.8' 
1.S«.0 
201 .2 
214.4 

.K17        .-vl 

2IO.7I 

253.9 
•JG7 . 1 
2H0.2; 
:J03.4 

30G.G 
319. » 
332.9' 
316.1 

3.59 . 3 
12.5 

25.  G 

38.8 

I 

.'i2.0 
C5.2 

78.4 
01.5 


o 

247.6 
260.6 
273.7 
286.8 
299.8 

312.9 
32G.0 
339.0 
352 . 1 
5.2 

18.2 
31.3 
44.4 
57.4 
70.5 

83.5 

96.6 

109.7 

i;>2.7 

135.8 

148.9 
161.9 
175.0 
188.1 
201.1 

214.2 
227.3 
240.3 
253.4 
266.5 

279.5 
292.6 
305.7 
318.7 
331.8 

344.8 

357.9 

11.0 

24.0 

37.1 

.'iO.2 
63.2 
7G.3 

80.4 
102.4 

1J5.5 
12«.G 
141. G 
154.7 
1G7.8 

180.8 
193.9 
^■07.0 
220.0 

233.1 
240. 1 

272.3 

285.3 
2*.»S.4 

311.5 

••f>  I  .- 
■  )<,  1 . «' 


f    68    J  APPENDIX. 

TABLE  I— CosTisBCD.    POR  THE  REDDCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  18SO.O. 

Epoch  U  sam.  mrun  time,  triMtngltn. 


0  J 


AITLNDIA. 


TABLIil  I.— CoNTiN-ULD.    FOR  THE  UEDUCTIO^'  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  I85U.0. 

Kpoch  6A.  yf2m.  mean  <imr,  il'ashiH^iton. 


1851.     ^>'^^^!»- 


(J. 


II. 


log  //.. 


%  «'•      /+  -^  c/'     '• 


c    c-r 


Jan.   1 


8     .' 

!) 
10 

11 
IJ 
13  i 
14 
15  , 

ir; 

17 

Id  ' 

ID 
t2U, 

21  . 

^^  I 

i>4  '■ 
t»5  I 

2G  i 
*>7 

28  . 

2:)  I 

31  I 
Feb.  I  I 

hi     1 

^rf     I 

4  ' 

r.  ' 

G 

r- 

4     I 
b    1 


I 


10 

11 
i-j 
i.'i 

14 

i:» 

Hi 
17 

15 

ID 

20 
21 

23 
24 

23 

2G 
27 
2b 


I 


h. 

l.fiO 
IM 
1.7:i 

l.><0 

I.HJ 

l.H.J 

1 .1)1) 

2.0(1 

*l  !•) 
'M  ■  J  .w 

2.1'J 
2.:.'«) 

.»     'lO 

2.:i:) 

2.4")  ' 
*)  \'} 

2.05 

2.7S  I 

2.i)l  i 
2.Ui:i  , 
3.04  ' 
3.11  i 

3.iy  I 

3.24  I 
3.3L  , 
3.37  . 
3.44  ' 
3.50  ; 

I 

3.57 
3.04 
3.70 
3.77 
3.y5 


—  I 


3.00 
3.00 
4.03 
4.10  ■ 
4.1G  i 

4.23  i 
4.20  1 
4.30 
4.42 
4.40 

4.5G  i 
4.02 
4.00  I 
4 .75 
4.^^2  , 


4.05 
5.01 
5.0^ 
5.15 

5.21 

5.2>! 
;>.o4 
5.41 


I 


I 


I 


A.  m.    r. 
13  20  12 

28  W^ 
2jS  4 
27  20 
20  54 

20  10 

x:5  4 1 

25  0 
24  X\ 
23  b-i 

23  23 
22  47 
L'2  12 

21  30 
21  1 
i'ii I  ki" 

10  50 

10  \:i 

\^.  30 

18     4 

17  29 

10  54 
IG  10 
15  44 
15  10 

14  35 
14  1 
13  27 
12  .53 
12  10 

11  4G 
11  13 
10  40 
10     8 

0  30 

0     4 

8  32 
«  1 
7  30 
G  50 

G  20 
5  50 
5  30 
5  2 
4  33 


4     5 

3  37 

3    0 

2  42 

2  10 

1  50 

1  25 

1     0 

0  50 

13 

0  12 

V2, 

50  48 

50  25 

59     3 

VZ 

5>J  41 

f  ■ 

3«J 


\io 


11 


.  t:i.   s. 
10  20  .^,,. 
l.»  34    .,jj 

11 48  : 

b     1 
4  15 


i>. 


11 
10 


007 
Oj? 
27 


0  28 

:^\^  40 

52  53 

49  5 

45  IG 

Ou:» 
41  27 


~     '--i  I 


•jj 


•  ■  «    ■ 

a:.  I 


...    10 

Jo 


37  38 

33  4s 
20  58 
2G     7 

22  IG 
18  24 
14  32 
10  30 
G  4G 

O    rO 


3j 
31 

35 
31 

Ul 
•^\ 
U4 

33  I 
33  i 

3-J  I 


09 
31) 
30 
31 

231 
Oi 
3i 
33 
33 

231 
3i 
3.-» 
35 
30 


30 

31  ,  ^ 


31 
31 

3J 
30 
01) 
OS 
Oi» 

03 
OC 
07 
Oii 

Oo 

0.-. 

05  I 

~» 
01 

21 
03  ! 


21"  ^ 


58  58 

55  3 

51  8 

47  l'> 

43  15    37 

30  18   3S 
35  20    38 

31  22   :s 

•^^  *-3  .J  JO 

23  23  "40 

19  23    ., 

15  22    \\ 

11  20    ^' 

7  18    ^^ 

o  ,  -  013 

^  ^^     AX 

59 1 1  r 

7    **■* 
2   '1^ 

4G  50    43 

42  50  '^■;!: 

38  43    **' 

34  35 


I 


55 
51 


I 


48  I 


30  27    ''** 


2G  \S 

22    8 

17  b^ 

13  47 

9  30 

5  24 


49 

050 
51 

:.\ 


8 
7 


1  11 
56  58 
52  44 
48  30 
44  IG    •'•* 


05;{ 
53 
5-1 

51 


40  1-"' 
35  45  ^ 
31  29  ;^ 
27  12    ^' 


1.2I»0.37 
0194 
0351 
0507 
l)Gfi2 

0315 
(»9GG 
1115 
1202 

1407 

1510 
1G91 
1831 
10G9 
2105 

2240 
2373 
2504 
2(»33 
27  Gl 

2887 
3011 
3133 
3254 
3373 

3491 
3607 
.3721 
3834 
3945 

4054 
4162 
4268 
4372 
4475 

457G 
4G7G 
4775 

4872 
49G8 

5063 
5 1 56 
5248 
5338 
5427 

00  I.) 

5602 
5GS8 
5773 
5857 

5540 
6022 
6103 
G18J 
G2G2 


57 
IQ 
00 
."kJ 
51 
49 
17 
-15 

;o 

40 
40 

35 

::3 
31 
09 
08 

2G 
24 
02 
01 
19 
Id 

IG 
14 
13 

U 

09 

as 

OG 
04 
U3 

01 
00 
09 
97 
9G 

95 
93 
90 
90 

tv 

67 
8G 
65 

84 
83 
bO 
bl 

eo 

79 


1.30931 
907 
861 
853 
823 

701 
4.n 
721 
6.!S4 
644 

603 
560 
515 
469 
I     421 

371 

320 

267 

I     213 

I     158 

i     102 
j  1.3O045 

1 1 .20986 
!    926 

I    866 


805 
743 
680 
617 
553 

488 
423 
357 
291 
925 


i        6340  it 

I     6417  :: 

,        6494  :l 

1.26570  :° 

257  I  75 


I 

159 

;  093 

1.2O026 

1.28960 

894 

!  H2-^ 

763 

i  69^ 

634 

!  570 

I 

507 
445 
384 
324 
ij64 

206 

149 

004 

1.28040 

'  1.27987 

936 

886 

838 

'  1.27792 


21 
2G  ' 

30  > 
3J  ' 

31  ' 

30  ' 

;n 
■10  . 
•II 

45  ' 

40  ■ 

.'.0 
51 

I 

.VI ; 
54 
55  . 

50 


57 


59 
GO 
GO 
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IBLE  I^CoNTnrtTiD.    FOR  THE  REDUCTION  OP  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 

Epoch  6A.  53m.  mean  timcj  WoMhington. 
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TABLi-:  I— CoxTiNUFD.     roil  THE  PwEDUCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1850.0. 

Epoch  6h,  52m.  mean  time,  H'aihington, 
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12 

35 

42 

32 

11 

23  28  41 

W7 

07  ' 

*'   I 

•J4 

] 

sti  I 

•Jl  : 

WO  I 

20 ; 

19  ■ 

19  '■ 
lb  I 

218 
17 
1(> 
Iti 
16 

SI  5 
1;> 
14 
14 
13 

213 
13 
13 
!:> 
12 

212 
11 
11 
II 
11 

211 
10 
II 
10 

210 
10 
lU 
10 

210 
10 
10 
10 

210 

in 

11 

10 

910 


156 

2GG 
.377 
4vS8 
600 

713 

8-J7 

1.32941 

1.33056 

172 


405 
523 
G41 
760 

1.33S80 

1.34000 

120 

241 

362 

483 
G05 
727 
849 
1.34971 


io:» 
1(^1 

107 
108 

IIU 

no 
111 
111 
112 

113 
114 
114 
11j 

iin 

116 
117 

118 

119 
120 
120 
120 
121 
122 

121 
122 


1.SO004 
067 
l.'iO 
193 
257 

320 
3r<3 
445 

.507 
568 

629 
GM) 
749 

b08 
866 

923 

i.2o:)^b 

1.3O035 
090 
144 

19G 
247 
297 
346 
393 


122  I 
122  j 
122  I 

1-33  i 


1.36094  ,33  i 
217 


340 
463 
586 

708 

831 

1.35954 

1.36077 

200 

323 
445 
567 
689 
811 

1.369.32 

1.37053 

174 

294 

414 
533 
652 
770 

1.37888 

1.38005 

121 

237 

3.'')2 

467 

581 

1.38695 


123  ! 
123  I 

123  = 

I 

12-> 
12:1 

123  I 
123 

123 
122 
122  > 
122  , 
122  - 

121  ! 
121  ' 
121! 
120  ! 

120  I 
119  I 
119  ! 
118  ' 

118 
117 
116 
116 

Il.-> 
11.1 
114 
114 
112 


439 

484 


52 1 
5G9 
609 

C47 
Grt4 
719 
753 
785 

816 
845 
872 
897 
920 

942 

962 

980 

1.30996 

1.31010 

023 
034 
043 
050 

055 
0.58 
059 
058 

0.^6 
051 
044 
035 

025 
1.31013 
1.30999 
1.30983 


63 
6:1  ' 
63  , 

6:i 
r.3  ' 

62  ! 

f;2  ■ 

61  ! 
61  : 

60  ■■ 


■•9 


iti 

.Vi 

.v. 

Til 
32 
51 

:*o  I 
49  ! 

47  i 

46  I 

43  1 
I 


Z  43 
42 
40 

38 
37 

a'l 

34 
9-i  I 


31  i 
29  ■ 
27  ■ 
2.) 
23 

22 
20 
18  ' 
16 
14  > 

13  I 

11  i 
9  ' 


I 
9 


I 


'"1 

12  ' 
14  ' 
16, 

18  * 


0.7S85 
.7^20 
.  <  I  .i.f 
.7684 
.7612 

.7538 
.7461 
.7381 
.7299 
.7215 

.7127 
.70.37 
.6943 
.6845 
.6744 

.GG40 
.6532 
.6419 
.6303 
.6183 

.6058 
.5928 
.5793 
.5652 
.5505 

.5351 
.5191 
.5024 
.4850 
.4667 

.4472 
.4269 
.4055 
.3829 
.3589 

.3.332 
.3059 
.2767 
.2453 
0.2111 

4-1. 4!U- 
.357 

1.089 
0.954 

.819 
.684 
.549 
.414 

.279 

.144 

-fO.008 

— 0.127 

.262 
.398 
.533 
.668 

.803 

0.938 

1 .072 

—1 .206 


65 
67 
69 
72 

74 

77 

bo ; 

ti : 

BS  ! 
90 
94  , 
98  ' 
lui  i 

104 
lO-^ 
1 13  ; 
116  - 
120  j 

12.1 

i:w  ■ 


135  i 
HI  < 

147  1 

I.'->4  I 

160 

167 

174 

18:) 

193 
203 
SI4 
226 
240 

237  1 
273  i 

314  I 
342  I 
376  ' 

I 


131  , 
134  I 
131  I 
1.r>  ' 

i:i3 

133 
133 
133 

1:13 

i:{.-> 

i:i6 
133  ! 

133 
136 
KCi  i 

133  I 

1X»  ' 
1X1  I 
131  I 

134  1 
134  > 


5. 

3.079 
.089 
.101 
.115 
.129 

.141 
.l.'i2 
.160 
.IGG 
.170 

.173 
.177 
.183 
.191 
.201 

.213 
.227 
!2n 
.2.')4 
.266 

.275 
.282 
.286 
.289 

.296 
.302 
.311 
.322 
.336 

,352 
.368 
.383 
.396 
.407 

.415 
.422 
.427 
.4.33 
.439 

.448 
.459 
.472 

.487 
.503 

.518 
.532 
.543 
.552 

.558 
.562 
.566 
.571 

.585 
.597 
.610 

.626 
.642 
.658 
.673 


ID 
12 

14  ■ 
14 

12 1 

11 
8 
6 
4 

3 
4 

6 

8 
10 

12 
14 
14 
13 
12 

9 
7 

4 
3 

3  : 

I 

4  I 

6! 

9 
11 
14 

16  I 
16  I 

15  ' 
13  I 

11  I 

B, 

**     I 
4 

5  ! 

c  i 

9 ' 
11 

13 
15 
16 

13 

14 

11 

9 

6 
4 
4 
5 

6 

8  _ 

12  i 

13  I 

16  i 
16  ' 
16 
15 
13 


—1.3286  .0013 
314 
341 

3C9  ' 

39G.  I 


i 


o  o 

.'i3.4'  259.3 

GG.G  272.4 

79.7;  285.5 

92.9,  298.5 

lOG.i;  311.6 


423.0013.  119..3i  324.6 
451:  '  132.5'  337.7 


478; 
505, 
532' 


145. g;  350.8 
158.ti<>  3.6 
172.U     16.9 


560  .0013    1P5.2: 


615 
642. 

670!  ; 

697:. 0014 

i2o 

752- 

779; 
807' 

8341.0014 

8611 
889; 
916l 
944 


971 

1.3998 

1.4026 

0.53 

080 


.0014 


108  .0014 

135 

1631 

]90i 

217' 

24.5'. 0015; 
272' 

doo! 

327! 

354! 

382'.  0015' 

409; 

436- 

464 

491 


I 


198.3 
211.5! 
224.7; 
237.9; 

251  .Oi 
264.2 
277.41 
290.6 
303.7 

316.9 
330.1, 
343.3, 
356.5, 
9.C' 

22. 8i 
36.0! 
49.2*, 
62. a 
75.&; 

68. 7i 
101. 9> 
115.0. 
128.2* 
U1.4' 

I 

154. 6i 

167.7 
180.9. 
194*] 
207 .3| 

220.4 
233.6 
246.8 
260.0 
273.2 


30.0 
43.0 
56.1 
69.2 
62.2 

95.3 
108.4 
121.4 
134.5 
147.6 

160.6 
173.7 
18G.d 
199.S 
213.9 

225.9 
239.0 
259.1 
265.1 
278.S 

291.3 
304.3 
317.4 
330.5 
343.5 

356.6 f 

9.7  I 

22.7 

35.'8 

4d.9 

61.9 

75.0 

88.1 

lOI.I 

114.3 


519  .0015, 
546 


573 
601 


j 


628  .0016' 

655 

683!  I 

710 

73d  .0016' 
765: 

792       ; 

820: 

84?;  .0016 

874i      ; 

901< 
-1.4929.0016 


286.3  127.3 

299.5  140.3 

313.7  153.4 
325.9,  166.4 

339.0  179.5 

352.2  192.6 

5.4  205.6 

18.6  218.7 

31.7  231.8 
44.9  244.8 
58.1   237.9 

71.3  3.1.0 

84.4  5S4.0 
97.6  297.1 

110.8  310.3 
124.0  333.S 


TABLES. 


[  73  J 


TABLE  I— CosTiWBKD.    FOR  THE  REDUCTION  OP  THE  APPARENT  PLACES  OP  PIXED  STARS  TO  1850.0. 

Epoch  6A  52fn.  mean  timCf  TVathinxton. 


Sid.  time 
1851.      WaHh. 


July  1 
il 
3 
4 
5 

6 
7 
8 
9 
10 

n 

V2 
13 
H 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Aug.  1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
.11 
12 
13 
14 

15 
16 
17 
18 
19 


A. 

13.50 
13.:)6 
13.62 
13.61) 
13.76 

13.82 
13.89 
13.95 
14.02 
14.03 

14.15 
14.21 
14.28 
14.35 
14.41 

14.48 
14.55 
14.61 
14.67 
14.74 

14.81 
14.87 
14.94 
15.00 
15.07 

15.13 
15.20 
15.27 
15.33 
15.40 

15.46 
15.53 
15.59 
15.66 
15.73 


16.^25 
16.32 
16.38 

16.45 
16.51 
16.58 
16.65 
16.71 


G. 


h,    m. 
12  44 


20 

16.78 

1 

21 

16.84 

22 

16.91 

23 

16.97 

24 

17.04 

25 

17.11 

26 

17.17 

27 

17.25 

2S  ' 

17.30 

23 

17.37 

30 

17.43 

31  ' 

17.50 

5. 

9 

43  54 
43  39 
43  24 
43    9 

42  53 
42  37 
42  21 
42    5 

41  48 


41  32 
41  15 

40  58 
40  41 
40  24 

40  7 
39  50 
39  32 
39  15 
38  57 

38  40 

33  22 
38  4 
37  47 
37  29 

37  11 
36  53 
36  35 
36  17 
36    0 

35  42 
35  24 
35    6 

34  49 
34  31 


1  15.80 

34  13 

15.86 

33  56 

15.92 

33  39 

15.99 

33  21 

16.05 

33  4 

16.12 

32  47 

16.19 

32  30 

32  13 
31  57 

31  40 


31 
31 


24 

8 


30  52 
30  36 
30  20 

30  5 
29  50 
29  35 
21)  20 

23  5 
28  51 
^-i  37 
2S  23 


H. 


log  g.  log  h. 


til  56 

27  43 

1*5  27  30 


15 
15 
15 
15 

16 
16 
16 
16 
17 

16 

17  ! 

17 

17 

17 
17 
18 
17 
18 

17 
18 
18 
17 
18 

18 
18 
18 
18 
17 

18 
18 
18 
17 

18 

18 

17 
17 
18 
17 

17 
17 
17 
IG 
17 

16 
Ifj 
IG 
16 
16 

15 
15 
15 
15 

15 

14 
1-1 
14 

14 
13 

in 

l.'i 


1 1 


i  h.  m. 

■23  25 
21 
18 
14 
11 

7 

4 

23    0 

22  56 
53 

49 
46 
42 
39 
35 

31 
28 
24 
21 
17 

13 

10 

6 

22   2 

2159 

55 
51 
48 
44 
40 

37 
33 
29 
25 
22 

18 

14 

10 

6 

2 


21 


'20  59 

'       47 

:      43 

1      39 
i      35 

i     ^^ 

"       27 
I       23 

i       19 

15 

I       11 

i        7 


20 
lf> 


3 
5!) 
55 
51 

2S    9    13  '       47 

43 

39 

If*  35 


s, 
11 
40 

9 
38 

6 

35 
3 
30 
57 
24 

51 
17 
43 
8 
33 

58 
22 
45 
8 
31 

53 
15 
36 
57 
17 

36 
55 
13 
30 

47 

3 
19 
34 
48 

1 

14 
26 
37 
47 
57 

6 
14 
21 
28 
34 

39 
43 
47 
50 
52 

53 
54 
54 
53 

52 
50 
47 
43 

3'J 
34 
L'a 
22 


311 
11 
11 
Id 

311 
13 
13 
13 
13 

313 
14 
14 
15 
15 

315 
16 
17 
17 
17 

318 
18 
19 
19 
30 

sai 

31 
3-3 
33 
33 

3-34 
34 
35 
36 
37 

237 
3d 
39 
30 
30 

331 
32 
33 
33 
31 

33.1 
35 
33 
3 
38 

239 
39 
40 
41 

341 

4a 

43 
44 

^44 
45 
4i> 
4o 

'247 


1.38307  n3  ! 


I 


_  I 


1.38919 

1.39030 

149 

250 

359 
467 
.574 
630 
786 

890 

1.39993 

1.4O096 

198 

299 

31)8 
497 
595 
692 

788 

882 

1.40976 

1.41069 

161 

252 

342 
431 
519 
606 
692 

•:77 

861 
1.41944 
1.42026 

106 

185 
264 
342 
419 
495 

570 
644 
717 

789 
860 

1.42930 

1.43000 

069 

137 

204 

270 
335 
400 
464 

527 
589 
651 
712 

773 

892 
1.43951 


111 


I 


110  ! 
110  ' 

I 

109  I 
108  I 
107  i 
106  ' 
106  j 

101, 
IU3 
103  I 
103 
101  I 

99  ! 


99  I 


98 
07 
96 

94 
94 
93 
93 
91 

90 

89 
88 
87 
86 

85 
84 
83 
83 

80 

79 
79 
78 
77 
76 


I 


I 


74 
73 
ri 
71 

70 
70 
69 
68 
67 

66 
65 
65' 
64  i 

63 
63 
63 
61 

61 

6^) 

59 


I 


53 


1.30965 
945 
924 
901 
876 

849 

mi 

791 
7.59 
726 

691 
654 
616 
576 
535 

492 
448 
403 
356 
308 

259 
208 
156 
103 
1.3O049 

1.29994 
938 
882 
824 
766 

707 
647 
587 
526 
465 

403 
341 
279 
216 
153 

030 
1.29023 
1.28965 

902 

840 

773 
716 
655 
594 
534 

475 
416 
353 

300 

244 
139 
134 
081 

1.28029 

i.  27979 

930 

1.27332 


log  i. 


f+^.f\  t- 


<L  Ic-r 


SO 
21 
S3 
85 

27 
38 
30 
3-i 
33 

35 
37 
38 
40 
41 

43 
44 

45 
47 

48 

49 
51 
53 
53 
54 

55 
56 
56 
58 

58 

59 
60 
60 
61 
61 

63 
63 
63 
63 
63 

63 

6-2  I 
03 
63  I 
6-2  I 

62  ; 
62  i 
61  i 
61  , 
60  I 

59  ! 
59  I 

55  [ 
53  I 

56  : 
55  i 
55  I 
53  . 

52 
5')  i 
4'J 
4:* 


n0.1271 
.1685 
.2060 
.2404 
.2722 

.3017 
.3292 
.3549 
.3791 
.4018 

.4234 
.4440 
.4634 
.4817 
.4992 

.5161 
.5321 
.5475 
.5623 
.5763 

.5899 
.6029 
.6154 
.6275 
.6392 

.6504 
.6612 
.6717 
.6318 
.6916 

.7010 
.7100 
.7187 
.7272 
,i3oo 

.7435 
.7512 

.7586 
.7653 
.7723 

.7796 
,7361 
.71)24 
.7934 
.8013 

.8100 
.3155 
.82;)3 
.8260 
.8310 

.8357 
.8403 
.8443 
.8130 

.8531 

.8570 
.3fi.)S 
.8611 


414 
37.) 
344 
313 

395 
275 
357  I 
343  I 
237  I 

216  ! 

sat  ; 

194  ! 
183  I 
175' 

169  i 
160  j 
154  ! 
148  I 
140  i 

136  i 

130 

135 

131 

117 

113 
108 
105 
101 
98 

94 
90 

87 
65 
83 

80 


"t    ! 


74 

72' 
70  i 

63  ! 

63  ! 

CO, 
59  I 


4f> 


.8f)7I) 

.3713 

.8745 

riO.8775 


.-■»  I 

Ol 

55  1 
53  I 

52, 
50  I 

I 

47  i 
46  I 
45  ' 

■»^ 

3^  . 
3S  ■ 

3i  I 

I 

35  j 
31  , 


3) 

'2d  ; 


9. 

—3.685 
.694 
.701 
.707 
.712 

.718 
.726 
.736 
.743 
.763 

.773 
.793 
.807 

.818 
.827 

.833 
.837 
.840 
.844 
.848 

.855 
.864 
.8''6 
.890 
.904 

.919 
.932 
.944 
.952 
.959 

.963 
.967 
.971 
.976 
.984 

3.993 

4.005 

.018 

.032 

.044 

.054 
.062 
.067 
.069 
.070 

.071 
.073 
.076 
.031 
.091 

.102 
.115 
.127 
.139 

.149 
.15t5 
.l!U 
.161 

.  1  f).") 

.167 

.163 

-4.174 


9 

7 
6 
5 

6 

8 

10 

13 

15 

15 
15 
14 
11 
9 

6 
4 
3 
4 
4 

7 

9 

13 

14 

14 

15 

13 

13 

8 

7 

4 
4 
4 
5 
8 

9 
13 
13 
14 
13 

10 
8 
5 
3 
1 

1 
o 

«• 

3 

7 
8 

II 

^'\ 
13 

12 

10 
7 
5 
3 

1 
o 

o 
5 


I 


vears.    \ 
-1.49571 
1.4934, 
1.5011 


.0016 


039 
066 


I 


I 


093 
121j 

148' 
176' 
203' 

230', 
258' 

285: 

312 
340 


o 

137.2 
150.3 
163.5 
176.7 
189.9 


.0017  203.0 
:  216. 2| 
I  229. 4i 
:  242.6! 

:  255. 7| 

.0017  268.9. 
'  282.1 


295.3! 
308.5; 
!  321.6' 


o 

336.3 

349.4 

2.4 

15.5 

28.5 

41.6 
54.7 
67.7 
80.8 
93.9 

106.9 
120.0 
133.1 
146.1 
159.2 


367; .0017  334.8!  172.3 
395  i  348.01  185.3 

422  '       1.2   198.4 

449  ;     14. 3i  211.5 

477!  27.5,  224.5 

504.0017 
532,  ' 

559:  I 

536l  I 

614!  I 


641. .0018 

668! 

696 

723 

751 

778.0018 

805 

833 

860 
887 

915,. 0018 
942' 


40.7:  237.6 
53.9  250.7 
67.0  263.7 
80.2  276.8 
93.4'  289.8 

106.6,  302.9 
119. 7t  316.0 
132.9,  329.0 
146. l!  342.1 
159. 3|  355.2 

172.4  8.3 

185.6!  21.3 

198.81  34.4 

212. Oj  47.4 

225.1  60.5 


970| 
1.6997, 
1.6024 


I  I 

05l'  0019 
073 
106 
134' 
161 

139'. 0019' 

216' 

243 

271  I 

239; 


233.3: 
251.5! 
264.7! 
277.9 
291.0i 

304.2 
317.4 
330.6 
343.7 
356.9 


73.6 

86.6 

99.7 

112.8 

125.8 

133.9 
152.0 
165.0 
173.1 
191.1 


10.1!  204.2 
23.3   217.3 


36.4 
49.6 
62.8 


230.3 
243.4 
256.5 


326  .0019,  76.0   269.5 

353           ,  89.1    232.6 

330            '  102.3   295.7 

403           j  115.5,  30H.7 

4:)5  .0020  123.7   321.8 

462  .  141.9   334.9 

43.)  I  155.0.  347.9 

517  ,  163.2        J.O  ! 

54V.OOIO'  131.4'  14.1 

572  1!U.6  27.1 

6JJ  2!)7.7  40.2 

■16627  .002;)  220.9  53.3 


10^ 
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TAHLE  I-CoNTiMUEo.     FOPw  Trili:  RKDlKmON  OK  T[1E  APPARENT  PLACES  OF  FIXED  STARS  TO  t850.O. 
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36.9' 

50.1; 

63.3 
76.4 

89.6' 
102.8. 
il6.0' 
129.1 
142.3 


143.3 
156.3 
169.4 
182.5 
195.5 

208.6 
221.7 
234.7 
247.8 
260.9 

273.9 
267.0 
300.1 
313.1 
326.2 


7.35;. 0025" 
762;  , 

790: 
817 
844 

872  .0026- 
8991 
927; 
9.54. 
1.8981; 

1.9009  .0026: 
0361 
063, 
091 1 
118, 

145.0027 
173! 
200  i 

228" 
255 

2821.0027 

310; 

3371  I 

365  i 

392 

419  .0028. 

447- 

474  , 

501 

529 

556  .0028, 

584;  ! 

6ir 

638 

6GG  .0028" 
693  I 

720'  ' 

74b^  ! 

775  .0028 
803 

b30  I 

857  ! 


155.5  339.3 

168.7  352.3 

181.9  5.4 

195.0  18.5 

208.2  31.5 


221.4 
234 . 6; 
247.7 
260.9= 
274.1, 

287.3; 
300.4 
313.6' 
326.8 
340.0 


44.6 
57.6 
70.7 
83.8 
96.8 

109.9 
123.0 
136.0 
149.1 
162.2 


353.1    175.2 

6.3|  188.3 

19.5  201.4 

32.7  214.4 

45.8  227.5 


8S5  .0028 

912  I 

940  ' 

-1.09G7  .002:), 


59.0 
72.2 
85.4 
98.6 
111.7 

124.9 
138.1 
151.3 
1G4.4 
177.6 

190. b 
204.0 
217.1 
230.3 

243.5 
25G.7 
2G9.b 
2t:3.0' 

29G.2 
309 . 4 
322.  G 
335 . 7  ^ 

318.9 
2.1 

2t<.4 


240.6 
253.6 
266.7 
279.8 
292.8 

305.9 
31d.9 
332.0 
345.1 
358.1 

11.2 
24.3 
37.3 
50.4 

G3.5 

76.5 

89.6 

102.7 

115.7 

12b. 8 
141.9 
154.9 

1G8.0 
l.^sl.O 
194.1 
207.2 


;g 
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TARLE  r— C'.N-TiKLLD.     FOPw  Till-:  REDUCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  185aa 

K^toch  GA.  ^m.  mean  time,  H'afhinnton. 


! 

1  1S52. 


G. 


11. 


^ogi; 


log  h. 


log 


I. 


.f+^:f    t'     i  P-  :  <t     C-r 


Jan. 


1 

3 
4 
5 

6 

li 
10 

11 
1:> 
13 
14 

i:* 

]G 
17 

Irt 
10 
iiO 

21 

23 
24 
25 

26 
27 

28 
29 
30 


31 

Feb.  1 

3 


:> 


2rS 
21) 


1.:.8 
l.(J5 
l.'il 
1.7-? 
I.fc3 

l.OI 
l.'Jd 
2.04 
2.11 
2.17 

2.3) 
2.37 
2.41 
2.."'U 

2.J(i 
2.<;3 
2.70 
2.7IJ 
2.?<3 

2.90 

2.yG  ; 

3.03 
3.0'J 


0  I 

1  ■ 
«  I 
•J  ' 

10  i 

11 

12 
13 

14  ' 

15  , 
It) 
17 
lb  . 
ID 

20  \ 

21  , 

22  . 

23  , 

24  ; 

25 
2(J 


I 


h.  m.    .'. 
13  21  4'J 

40 
31 
21 
11 

1*2  21     1 
12  20  51 

4J 
31 
20 

12  20    9 

12    10  5-5 

47 
3i> 
ii5 


12  10 
12  18 


3.16 

O    00 

3.36  ' 
3.42  1 

3.49  I 

3. 62 
3.6-J 
•).<.> 
3.tf2 

3.H8  '■ 
3.95  ' 
4.01 
4.0y  ' 
4.14 

4.21 ; 

4.2-S  I 
4.34 
4.41 
4.47  ' 

4.54 
4.60  ■ 
4.67 
4.74  1 

4. 50 

4.87  ' 
4.93  ' 
5.00  ' 
5.06 
5.13 

5.20 
5.26 
5.33 
5.39 
5.46       12  11 


12  13 
12  12 


13 
50 
26 


14 
12  18  2 
12  17  50 

26 

14 
12  17  2 
12  10  50 

38 
26 

13 
12  10  1 
12  15  49 

37 
25 

13 
12  15  1 
12  14  49 

37 
25 

13 
12  14     1 

12  13  5lj 

39 

2d 


17 
6 
55 
44 
34 


24 

13 

12  12     3 

12  11  53 

44 

35 

26 

17 

8 

0 


h 

y 

10 

in 


1(1 

10 
10 
10 

II 
11 
11 
11 
11 
11 

i-i 
11 
15 

1'3 

I'j 

1-2 

ij 

1-2 
1-3 
IJ 

IJ 
IJ 
VI 
1-i 
1-2 

13 
1:2 
1-2 
1-2 
1-2 

1-2 
1-2 
1-2 
1-3 

1-2 

1-2 
1-2 
11 
11 
II 

11 
11 
11 
11 
10 

10 
11 
10 
10 

y 

9 

y 
y 

9 
8 


m.   s, 
20  15 
16  --'9 
12  43 

8  56 


11 

10 


5 


1 
57 
53 
49 
46 


27 


OO 

mm  ^0 

35 
47 
59 
11 


10 
9 


9 

8 


8 
7 


42  22 

38  33 

34  43 

30  53 

27  3 

23  12 

19  21 

15  2:; 

11  36 

7  43 

3  50 
59  56 
56  1 
52    6 

48  10 

44  14 

40  17 
36  19 
32  21 

28  22 

24  22 

20  22 

16  21 

12  19 

8  17 

4  14 
0  10 

56  6 

52  1 
47  55 

43  49 

39  42 

35  34 

31  26 

27  17 

23  8 
18  58 
14  47 
10  36 
G  24 

2  12 

57  59 

53  46 

49  32 

45  17 

41  2 

36  47 

32  31 

28  15 

23  58 


i»7 

28 

2-29 

29 

yo 
:)0 
y;» 

2:11 
:u 
:i2 

33 

33 

233 
34 
3.-1  ■ 

:« 

36 

23C 
37 
38 
3S  . 
39  . 

210 
■10  ' 

•11  ; 

42 
42  : 
243  ' 
44 
44  ' 
45 
46  I 

246 
47 

48 
49' 
249  ' 

50 
51 
51 
52 

252  I 
53 

53  , 

54  , 


255  ' 
:>5  ' 


.16 
56 

57 


152953 

153041 

216 
303 

3-9 
474 
559 
643 
726 

809 

690 

1.53971 

1.54iJ.'')2 

132 

211 
2tt9 
366 
443 
519 

594 
667 
740 
812 

884 


1.64955 

1.55024 

093 

161 

229 

296 
361 
426 
490 
553 

615 
677 
738 
798 
857 

915 

1.55973 

1.5O030 

08b 

141 

195 
249 
302 
355 
407 

453 
508 
558 
607 
656 

704 
752 
799 
846 
1.56892 


^^3 

>.  1/ 

b7 
67 
b6 
bo 
to 
W 
63 

63 
tl 
t-l 
bi 
60 

19 

'16 

m  Ml 

i  4 


1.30937    04 

9r; 

h60    ^ 

t30    ^ 
31 

.        Jj^p^    33 
766    Tc. 

730  :^ 

69» 
653    -^^ 

41 
Cl-^    .,3 

478  ':: 

431    ■*• 

49 

3ft2 

332 

2*'0 


73 
73 


71 


69 
69 

68 
68 

si 

63 

62 
62 
61 


I 

57 
56 
55 

54 
54 
53 

53  I 

52; 

51 
50 
50  . 
49  , 
49 

48  I 
48  i 
47  ; 
47 
46 


172    -"-* 
56 

^^6    58 

-3  ^^^    t  ' 

:,  1 30000  ;* 

62  '• 

<04       «... 

5b/ 

65  ' 

305    ^ 
239    ^ 

i-i    ^^ 

;;.  129040  5; 

®"     1.28974    ^ 
^^  i  908    ^^ 

58 

58  J 


908  ^^ 

77ti  ^ 

^  I  •)  65 

649  ®^ 

585  «* 

500  «3 

459  f 

398  ?i 

338  ?» 

278  ^^ 

58  ' 

220  57 

163  f! 

107  ^. 

1.28053  •?;  , 

1.27999  ^  ■ 

9^®  50 

898  ^' 

850  ^® 

803  ^^  , 

■*J     1.27758  ^J  , 

46  '  43 


0.1840 
.2226 
.2579 
.2904 
.3205 

.34f!6 
.374cj 
.3994 
.4224 
.4442 

.4651) 
.4546 
.5032 
.5210 
.537:^ 

.5539 
.5693 
.5;<40 
.59rfl 
.6117 

.6247 
.6372 
.6492 
.6608 
.6719 

.6826 
.6930 
.7029 
.7124 
.7216 

.7305 
.7391 
.7474 
.7554 
.7632 

.7707 
.7779 
.7848 
.7914 
.7978 

.8040 
.8100 
.8158 
.8214 
.8268 

.8319 

.8368 
.8415 
.8461 

.8505 

.8547 
.8587 
.8626 
.8664 
.8699 

.8733 
.h765 
.8795 

.8824 
0.8852 


,?36  , 

u:>3  I 

301 

2^1 
262 
246 
230 
21  r*  i 

208 
196 
186 
178 

168 

161 
151 
147 
141 

135  '• 

I'M 
125 
1-20 
116  : 

HI  '■ 

107 
104  . 

19  . 

9.-. 

92  < 

89 

86; 

83  I 

78  ' 

75 
7-2 
69 
66  , 
64 

62  i 
60 

.'W  . 

56 

54 

51 
49 
47  ' 
46 
44 

43 

40 

38 
35 

34 

32, 
30, 

29  ' 

38 

26 


8. 
—5.146 

.101 

.171 
.186 
.203 

.219 
.234 
.246 
.256 
.263 

.269 
.275 

.2c0 

.2S8 

.310 
.324 
.339 
.3.')5 
.369 

.382 
.392 
.399 
.403 
.405 

.408 
.411 
.417 
.425 
.436 

.449 
.463 
.476 
.489 
.500 

.508 
.514 
.519 
.522 
.525 

.530 
.537 
.546 
.558 
.570 

.583 
.595 
.606 
.614 
.619 

.622 
.623 
.623 
.624 
.627 

.631 
.638 
.647 
.658 
—5.670 


11 
14 
15 

17 

16 
15 
13 
10 

6 
6 

5 

8 

10 

12 
14 
15 
16 

14 

13 

10 

7 

4 

3 

3 
3 
6 
8 
U 

13 
14 
13 
13 
11 

8 
6 
5 
3 
3 

5 

I 

9 
12 
13 

13 

13 

11 

8 

3 

3 
1 

1 
3 

4 

7 

9 

11 

19 

11 


years. 

-1.9994  .0029 

-2.O0'22-  ' 

049"  ! 

076  I 

104'  I 

131:. 0029 

lb6>  > 

213!  I 

241!  I 

268  .0030| 

323  I 

3501 

378! 

405*. 0030 

432" 

460! 

487- 
514! 


I 


41.6 
54.8 
68.0 
81.]! 
94.3. 

107.5 
120.7. 
133.8 
147.0 
160.2: 

173.4,' 

186.6 

199.7 

212.9. 

226.1 


o 

220.3 
233.3 
246.4 

272.5 

285.6 
298.6 
311.7 
324.8 
337.8 

350.9 

4.0 

17.0 

30.1 

43.3 


239.3  56.2 

252.4  69.3 
265.6  62.3 
278.8  95.4 
292.0  108.5 


542'.0030:  305. Ij  121.5 

569  ,  316.3  134.6 

597  331.5;  147.7 

624  344.7.  160.7 

651  357.8  173.8 


679  .0031 
706! 
7331 
761 

788 

816' .0031' 
843|  I 

870  , 

898'  ' 

925|  ' 

953!. 0032' 
2.O980 
2.1U07 

035 

062  , 

089'  .00321 

117 

144 

172'  I 

199 


11.0 
24.2 
37.4 
50,5, 
63. 7| 

76.9: 
90.1 

103.3: 

116.4. 
129.6 

142.8* 

156.0 

169.1 

182.3 

195.5- 


186.9 
199.9 
213.0 
226.1 
239.1 

252.2 
265.3 
276.3 
291.4 
304.5 

317.5 
330.6 
343.6 
356.7 
9.8 


208.7.  23.8 

221.8,  35.9 
235.0  49.0 
248.2;  6).0 
261.4  75.1 


226!  .0033 

2541 

281; 

308, 
336' 

363.0033 
3911 

4181 
4451 
473; 


274.5 
287.7 
300.9 
314.1 
327.3, 

340.4. 

353.6 

6.8 

20.0 

33. r 


68.9 
101.2 
114.3 
127.4 
140.4 

153.5 
166.6 
179.6 
192.7 
205.8 


500,.0034>    46.3  218.8 


527 
555' 

582| 


59.5'  231.9 

72.7:  244.9 

85.8  258.0 

—2.1610.0034-    99.0:  271.1 
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TABLE  I— Continued.     FOR  THE  REDUCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 

Ejtoch  6A.  52m.  mean  (ime,  n''a$kington. 


Sid.  time 

1852.  ;  Wash. 


I 


Mar.  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

n 

12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
02 
23 
24 
25 

26 

27 
28 
29 
30 

31 

Apr.  1 

2 

3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 

19 
20 
21 
22 

23 

24  i 
25i 
26 

?Il 
30 


h. 

5.52 

5.59 

5.65 

5.72 

5.79 

5.85 
5.92 
5.98 
6.05 
6.11 

6.18 
6.25 
6.31 
6.38 
6.44 

6.51 
6.58 
6.64 
6.71 
6.77 

6.84 
6.90 
6.97 
.04 
.10 

.17 
.23 
.30 
.36 
.43 

.50 
.56 
.63 
.69 
.76 

.82 
.89 
.96 
8.02 
8.09 

8.15 
8,-22 

8.28 
8.35 
8.41 

8.48 
8.55 
8.61 
8.68 

8.74 
8.81 
8.87 
8.94 

9.01 
9.07 
9.14 
9.20 

9.27 
9.33 
9.40 
9.47 


! 


I 


Q. 


n.    tfl.    s. 
12  10  52 

44 
36 
28 
21 

14 

7 

12  10    0 

18     9  54 

48 

42 
37 
31 
26 


I 


18 

13 

9 

5 

13    0    2 

12  8  59 
55 
52 
49 
47 

45 
43 
41 
39 
3d 

38 
37 
36 
36 
36 

36 
36 
36 
36 
37 

33 
39 
40 
41 
43 

45 

47 
49 
51 

53 

55 

57 

12     8  59 

12     8     1 

4 

7 
9 

Jl 

14 

17 

12     0  2U 


H. 


log  g.     •     logh.     \      logi.      f-^iHi   f\      t 


<L   IcT-r 


I 


8 
8 

7 

7 
7 
7 
6 
6 

6 
5 
6 
5 
4 

4 
5 
4 
4 
3 

3 

4 
3 
3 
3 

S 
S 
3 
3 
1 


A. 

7 


7 
6 


6 
6 


5 
4 


1 

1 
1 
1 
1 
i2 

2 
2 
2 
2 

2 
2 
2 

2 

3 

3 

2 
o 

3 
3 
3 
3 


4 
3 


3 


tn.  s. 
19  40 
15  23 
11     5 

6  47 

2  28 

58  9 
53  50 
49  31 

45  11 
40  52 

36  32 
32  12 
27  52 
23  33 
19  13 

14  53 

10  33 

6  14 

1  54 

57  34 

53  15 

48  56 
44  37 
40  18 
36    0 

31  42 

27  24 
23    7 

18  50 

14  33 

10  17 

6  1 
1  46 

57  31 
53  17 

49  3 
44  50 
40  37 
36  25 

32  14 

28  4 
23  54 

19  45 

15  37 

11  i29 

7  2-2 

3  16 

59  11 
od     b 

51     2 

46  59 
42  57 
38  55 

34  54 
30  54 
26  b^ 
22  57 

18  ,09 

15    ii 

11     G 

7  11 


257 

58 
58 
59 

259 

59 
.•>9 
60 
59 

260 

60 
60 
59 
60 

260 

60 
59 
GO 
60 

259 

59 
59 
59 
58 

358 
58 
57 
57 
57 

256 
56 
55 
55 

254  ! 
53 
53 
53 
51  j 

250  i 

5J 
49 
48  ' 

46  . 

247  I 

46  ! 
45  I 
45  ; 

244  I 

43  I 
42  I 
42  . 

an: 

4) 
39 

3d  i 


238 


I 


37  ; 

;«>  i 

35 


i231 


'  1 


.56938 

.66983 

.67027 

071 

115 

159 
202 
245 

288 
330 

372 
414 
456 

498 
539 

581 
622 
663 
705 
746 

788 
829 
870 
912 
953 

.57995 

.58036 

078 

121 

163 

206 
248 
291 
334 
378 

422 
466 
510 
555 
601 

647 
693 
739 
7^6 

834 

882 

930 

.68979 

.69029 

079 
130 

1511 

2J2 

284 
337 
390 
443 

497 
.O.Vi 

.69G64 


45 
44  I 
44  , 
44 

44 

43! 
43 
43  . 
42 

42 
42 
42  ' 
41 

42  I 
41 
41  i 

41 
42 
41  ' 

41  , 

42  ! 
41  i 

43  I 

41  i 

''\ 

43 
43  I 


43 
43 
43 
43 
44 

44 

44 
44 
45 
46 

46 
46 
46 
47 

48 

48 

45 

4> 
50 

50 
51 
51 
51 

52 
53 
53 
5J 

:a 

5.i 

:>G 

5(J 


1.27715 
673 
632 
594 
558 

524 
493 
465 
440 
418 

398 
380 
364 
350 
338 

328 
321 
316 
314 
314 

317 
322 
329 
339 
351 

366 
383 
402 
423 
446 

471 
498 
527 
558 
592 

628 
667 
708 
751 
797 

844 

692 

941 

1.27991 

1.28042 

094 
147 
201 
257 

314 
372 
431 
491 

.Ool 
612 
674 
736 

799 

92.> 

1 .28988 


I 


I 


42 

41 
38 
36 

34 
31 
28 
25 
32 

20 
18 
16 
14 
12 

10 
7 
5 
3 


5 

7 

10 

13 

15 
17 
19 
31 
23 

25 
27 
29 
31 
34 

36 
39 
41 
43 
46 

47 

48 
49 
50 
51 


53 
54 
56 

57 
5S 
59 
60 

60 
CI 
62 
62 

63 

0:1 

r,a 

03 
63 


0.8878 
.8903 
.8926 
.8948 
.8968 

.8986 
.9003 
.9019 
.9034 
.9047 

.9059 
.9070 
.9079 
.9087 
.9093 

.9098 
.9102 
.9104 
.9105 
.9105 

.9104 
.9101 
.9097 
.9092 
.9086 

.9078 
.9069 
.905S 
.9046 
.9033 

.9019 
.9004 

.8987 
.8969 
.8949 

.8927 
.8904 

.8880 
.8855 
.8828 

.8799 
.8769 
.8738 
.8706 


.86 


ri 


.8637 
.8600 
.8561 
.8521 

.8479 
.8435 
.8390 
.8343 

.8294 
.8243 
.8190 
.8130 

.^081 

.bO-J3 

.79G3 

0.7991 


25 
23 
22 
20 

18 
17 
16 
15 
13 

13 

11 

9 

8 

6 


5 


4 
3 

'\ 

i 
1    , 

3 

4  < 
5' 
6  i 

8 

9 
II 
13 
13 

14 

15 

17  I 

18  I 
20 

i» 
23 
24 
25 
27 

29 

30  I 

31  ' 

;«  ; 

34  ' 

35  ' 
37  I 
39 
40  I 

42  I 

44 
45 
47  ; 

49  I 
51  I 
53  i 

^=>\ 

02 
64 


8. 

--6. 681 
.690 
.697 
.702 
.705 


.706 
.707 
.710 
.714 
.719 

.727 
.738 
.750 
.762 
.772 

.780 
.785 
.787 
.786 

.785 

.783 

.783 
.786 
.791 
.798 

.808 
.820 
.831 
.841 
.849 

.854 
.858 
.859 
.861 
.863 

.866 
.872 
.880 
.891 
.902 

.914 
.9x?5 
.934 
.940 
.943 

.945 
.946 
.946 
.943 

.951 
.9.">7 
.966 
.977 

6.989 

6.002 

.013 

.022 

Mi) 

.040 
*.043 


9 


5 


3 

I 
1 
3 
4 
5 

8 
11 
12 

12 
10 

8 

5 
o 

1 
1 

3 
0 
3 
5 

4 


I 


10  : 
13  ! 

11 

10 
8 

5 
4 
1 
3 
3 

3 

6 

8 
II 
11 

12 
11 

9 

G 

3 

1 


2  i 

3  ! 

6  I 

11 

12 

13  I 

II  < 

9  ' 

8,' 
r,  , 

4 
3 
4 


years. 
—2. 1637  .0034 
664, 
692, 

719| 
746j 

774,  .0034 

801 
829 
850 

883' 

911'. 0035 

938 

966 
2.1993! 
2.202Ui 

048  .0035 
075; 
102- 
130' 

157: 

1 
185,  .0036 
212 
239i 
267  i 


294; 


321:.  0036 


o     I        o 

112.2  284.1 

125.4'  297.2 

138.5'  31'K3 

151. 7i  323.3 

164.9,  336.4 

349.5 

2.5 

15.6 

28.7 
41.7 

54.8 
67.9 
80.9 
94.0 
107.0 

120.1 
133.2 
146.2 
159.3 
172.4 

15.7;  185.4 
28.9'  198.5 
42.1!  211.6 


178.1 
191.3, 
204.41 
217.6; 
230.  bj 

244.0, 
2.')7.1 
270.31 
2=13.5! 

296.7= 

I 
309.8 

323.0. 

336.21 

349.4- 

2.5' 


349 
376 
404 
431 


458.0037 

486! 

513! 

541 

568| 

595.0037 

623, 

650 

677 

705; 

732  .003::;i 
760 

7tf7. 

814 

842 

869  .003^ 
896 
924 
951 

2.2979. 0039 
2.3()0li 

{)3:i 

061'  I 

08c'.003Ji' 
J 15  I 

143'  I 

170,  , 

J  9-!.  004'), 


—2.3280 


.0010 


55.3 
63.4 

81.6 

94.8 

108.0 

121.1! 

134.3' 

147. 5I 
160.7! 
173.8; 
187.0' 
200.2! 

213.4' 
226.5; 
239.7; 
252.9' 
266.1 

279.2 

305.0 
318.7 
331 .9 

345.1 

353.3 

11.5 

24.7 

37. S 
51.0 
64.2 
i  t  .'- 

do.,': 

103.: 

116.9 
130.1^ 

143.2 

I  Mi.  '. 
109.0 

J^2.-^ 


224.6 
237.7 

250.8 
263.8 
276.9 
290.0 
303.0 

316.1 
329.2 
342.2 
355.3 

8.4 

21.4 
34.5 
47.5 
60.6 
73.7 

86.7 

99.8 

112.9 

125.9 

139.0 

152.1 
165.1 
178.2 
191.3 

204.3 
217.4 
230.5 
243.5 

256.6 
269.7 
282.7 
295.8 

30S.8 
321.9 
33o.O 
348.0 


I   78  J 


AI'PKNDIX. 


TABLE  1— Co.NTiNi-Eu.     FUR  THE  IlEDUCTJON  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 

F.poch  GA.  [fhn.  mean  timej  Washington. 


Sid.  time 


I  May  1 

o 


3 
4 
5 


H 

\) 

10 

JJ 

i:\ 

14 
15 

in 

17 
IM 
VJ 


G 

7 
8 
i) 

10 
11 
1-J 

la 

14 

15 
IG 
17 

18 

19 
20 
21 
22 

23 


24  . 

2:>  ■ 

2(5 

I 

27  . 

28  ■ 
2!)  i 
30  ' 


[)ji:\ 


9.  GO 
D.GG  , 

1).7U 
D.S'G  ' 

D.UJ) 
10. OG  . 

10.12  ; 

lO.ii)  , 
10.25  I 
10. ."W 
10.. TJ 
10.45 

10.52  ! 
JO. 58  I 
10. G5 
10.71  ' 
10.78 


h    m. 
V2     0 


21 

n'.s5 

22 

10.91 

23 

10.98 

24  , 

11.04 

25  , 

11.11 

26  1 

11.17 

27  . 

11.24 

28 

11.31 

21)  '■ 

11.37 

30 

1 

11.44 

1 
31 

11.50 

June  1  ' 

11.57 

11. G4 

3 

11.70 

4  ; 

11. ■J7 

m     I 


1'2  0 
V2   10 


11.83 
11.90 
11. 9G 
12.03 
12.10 

12. IG 
12.23 
12.29 
J2.3G 
12.42 

12.49 
12. 5G  : 
12. G2 
12.  G9 

12.75 
12.82 

12.88 
12.95 

13.02 
13.08 
13.15 
13.21 

13.28  ; 
13.34  , 
13.41 
13.47  1 


12 
12 


A. 

23 
2G 
29 
32 
31 

37 
40 

43 
45 
47 

50 
53 
;>.'> 
57 

59 


1 
3 
5 
I 

b 

10 
11 
12 
13 
14 

15 
IG 
17 
17 
17 

17 
17 
17 
17 
IG 

IG 
15 
14 
12 
10 

9 

5 

3 

V2    10      0 

12      0    5^ 

55 
52 


49 

45 
42 
39 
35 

31 
2G 

O.) 

18 

13 
8 

O      2 

8 


3 

3 
2 

3  ' 
3 
3 
•> 
.>  < 

3 
3 

2, 
o 

.) 

I 
o 

.■> 

o 

IJ 

1 
.1 

mm 

1 
1 
1 
1 
1 
1 
1 


h.  m. 
3     3 
2  59 


55 
51 
47 

43 

40 
3G 
32 

28 

24 
21 
17 
13 
9 

G 
2    2 

1  5S 


1 

1 
o 

S 

1 

a 

o 

3 
•2 
3 
3 
3 

4 
3 
3 
4 

4 


5 


4 

4 


5 


(I 


5 


o 


•M  I 
3;2  I 
31   I 

I 


s. 

24 
31 
39 

48 

231 

^I  30 ; 

18    -'^  I 

30    -^  ' 
4^1    -'«  i 


1.6O720 
777 
835 
893 

1.60952 

l.OOOll 
071 
131 
192 


9 
24 
39 
55 


55 
51 

47 
44 
40 
3G 
33 

29 
25 
22 
18 
15 

11 

8 

4 

1     0 

0  57 

53 
50 
4G 
43 
39 

36 
32 
29 
25 

18 
15 
11 

8 

4 

0  1 

23  57 

54 

50 
47 
43 
40 

36 

33 

29 

23  26 


•JO' 

-I 

A-    .IJ 

3"  :» 

27    -"  ■ 
2-JO  •■ 

47    ly, 

8        ' 

OQ  *»: 

13    ^V 
36    ,, 

23    ^®  I 
47    '«' 

12    ^^ 

SJ5  I 

14  ' 
0.)     j3 


^^# 

49 
16 
44 
12 
40 

8 
37 

6 
35 

5 


35 

5 

35 


'J  13 
13 
12 
1*2 
l'> 

■J12 
11 
11 
11 
10 

liiQ 

10 

lU 

10 
o 

...  210 
-^-i    10 

„^     10 

^?     10 
5 

,  210 

3^    JO 

•'-      10 

:> 

ill 
34 

'*:;  10  • 

i;il  ' 


10 


»    'J 


254 

31 G 
378 
441 
504 
568 

632 
G96 
761 
b27 
893 

1.G0959 

1.O1026 

093 

IGl 

297 
3G5 
434 
503 
573 

642 
712 
7ti2 
852 
923 

1.01993 

1.62064 

135 

206 

277 

348 
419 
490 
561 
632 

703 
774 
845 
916 

1.62987 

1.63058 

129 

199 

270 
340 
410 
479 

549 

618 

6tt7 

1.63756 


bS 
51) 

.-»9 
CO 
GO 
Gl 
G-2 

€r2 
fi'2 
G3 
GO 
Gl 

G4 
Gl 
GJ 
GG 
GG 

G6 
G7 
G7 
G8 
68 

64 
6d 
G9 
G9 
70 

GO 
70 
70  ' 
70 

;i 

70  j 

'»   i 

71  I 

71  I 
71  ■ 

n 
;i 
;i 

'I, 
"I  , 

71 

71  ' 

I 

-I  , 
71  ' 
71 

70  I 

71  I 
70  I 
70  ! 
GO  ' 
70  ' 
G9 
G9  > 
69  I 
Gd  ! 


I 


ri    I 


-I    ' 


1.29051 
114 
177 
240 
303 

3GG 
429 
491 
553 
614 

674 
733 
792 
850 
908 

1.20965 

1.30021 

076 

130 

183 

236 
2^7 
336 
384 
430 

475 
518 
560 
600 
639 

676 
712 
746 

778 
808 

837 
b64 
890 
915 
938 


958 

976 

1.30!)92 

1.31007 

020 

031 
041 
049 
054 

057 
058 
057 
055 

051 
045 
037 
027 

016 
1.31003 
1.309>'8 
1.30971 


(hi  ' 

63  I 

63  I 

63l 

i 

G3  , 

g:j 

oa  I 

62  ' 

u\ 

GO  , 
.-)9  I 

:.s  ! 

-! 

5.-I  ! 


.     o 


54 
53 

53 
51 
49 
48 
40 

45 
43 
43 
40 
39 

37 
36 
31 
32 
30 

39  I 

27 

26 


23 

20 
18 
16 
15 
13 

11 
10 
8 
5 
3 
1 
1 
9 

4 

6 

8 

10 

11 
13 
15 
17 
19 


0.7837    6- 

.7701  ^j' 
.io30    ..1 

.tDDl      ^_   ■ 

.74=^0  :;• 

.7401    gl 
.7320    l- 

,7148        i 

69  ' 

.'"59  oal 
.6966  gg  I 
.6870  lou  I 
.6770  n^ 

.6667         ' 

108  i 

.6559  m  I 
.6443  „, 

.6314  ,j^ 

.6U90 

130 

.5960  i:,i 
.5826  1.JQ  I 
.5686  145 
.5541  152 

.5389    Z  ' 
159  , 

•5230  igg 

.5065  173  ' 

.4892  igi  i 

.4711  ,Qo  ' 

.4521  ^^  I 
201  I 

.4320  211  i 

.4109  223 

.388G  Q37  I 

.3649  .,-3 

.3396        I 
fiR9 

.3127  0^.7  ' 

.2840  ^lo 

•«J.#oO  33^ 

.2196  ,^^ 

0.1832    ^, 


-i-1.390TJ7 
•*•       I'll 

0.988  \t: 

.853  *-^* 
.  n8  -.,. 

•4"*^  136 

.312  '**'* 

'^**    13.«>  ' 

H-O.042    ?:  ' 

-^•"B  i« 


.093  :z 

,     135 
.364  JO-  ' 

499 

Ai'M  ,«. 

.  /n9 

133 
O.904  j.^  . 

1.039,^4 

-1.307  ;•», 


8. 

—6.047 
.051 
.059 
.068 
.080 

.093 
.107 
.121 
.134 
.144 

.151 
.156 
.159 
.162 
.165 

.169 
.177 
.187 
.199 
.212 

.227 
.241 
.254 
.265 
.273 

.280 
.285 
.291 
.297 
.305 

.316 

.344 
.360 
.376 

.390 
.402 
.412 
.420 
.425 

.429 
.434 
.439 
.447 
.457 

.471 
.485 
.501 
.517 

.532 
.545 
.555 
.563 

.570 
.575 
.582 
.590 

.601 

.614 

.629 

•6.616 


4  " 

8  ■ 

9  i 
12  ' 


13  ' 

10  ; 


t 

.     I 

3  i 

3 

3; 

4 

8  ' 
10' 
12 

13' 

I 

15  i 

11 
13 
11 

8 

7 

5  , 

6  j 

6| 
8  ; 

11  I 
13, 

16  1 

16. 
14  i 

12 

I 

10  , 

»\ 
5  ' 

4 ; 
5 
5 ' 

8  i 
10 

14  ' 

14  ' 
16  ' 

16    ; 

15  ' 
13  ' 
10' 

8' 


I 
5 

7 
8  ' 

11 
13  I 

15  i 
17  ' 
16 


ysars.  ^ 

-2.8307.0040,  196.0 

3.35  ,  209.1' 

3G2  222.3 

389  :  235.5' 


o 

1.1 
14.2 
27.2 
40.3 


417 

444  .0040= 

471 

499  , 

526 

554  I 

581  .0041 
60s  I 

636  I 

663.      ; 

690, 

718  .0041 

745 

773 

800 

827 


855 

882 
910 
937 
964 

2.3992 

2.4019 

046 

074 

101 


I 


.0042^ 


.0042 


.0043. 


129 
156 
183 
211 

238 

265  .0043 

293 

320 

34? 

375 


I 


402  .0044) 

430 

457 

484 

512 

539  .0044 


594 
621 

649 
676 
703 
731 

758 
786 
813 

840 

868 

895 

923 

2.4950 


.0045 


248.7.     53.4 

261. 81  66.4 

275.0.  79.5 

288.2  92.6 

301.4!  105.6 

314.5,  118.7 

327. 7i  131.8 

340.9!  144.8 

354.1  157.9 
7.31  171.0 

20.4;  184.0 

33. G;  197.1 

46.8  210.1 

60.0  233.2 

73.1  236.3 
86.3  249.3 

99.5!  262.4 
112.7)  275.5 
125.8;  283.5 
139. U'  301.6 

152.2  314.7 

165.4  327.7 
178. 5^  340.8 
191.71  353.9 
204 .9\  6.9 
218.1',    20.0 

33.1 
46.1 
59.3 
72.3 
85.3 

297.1;  98.4 

310.3!  111.4 

.123.5;  124.5 

336.7'  137.6 

349 .8'  150.6 

3.0'  163.7 
1G.2J  176.8 
29. 4{  189.8 
42.5,  903.9 
55.7  216.0 

6S.9!  2S9.0 

82. r  243.1 

95. 2j  255.3 

108.4,  368.3 


231 .2| 
244. 4| 
257.6, 
270.8 
283.9 


.0045 


121.6;  381.3 
134.81  294.4 


147.9 
161.1 


307.4 
390.5 


174^,  333.6 
187.5  346.6 
200.71  359.7 
213.8''    13.7 

227.0'  35.8 

240.2,  38.9 

253. 4i  51.9 

.00461  266.5  65.0 


I 
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TABLE  1— Continued.     FOR  THE  REDUCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1850.0. 

Epoch  6h.  53in.  mean  timCf  H'ashington. 


1852. 


Sid.  time 
Wash. 


Jul7  1 
o 

3 

4 
5 

6 
7 
8 
9 
10 

11 
V2 
13 
14 
15 

16 
17 
18 
19 
30 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

2 
3 

4 

5 
C 

7 
8 
9 

10 
II 
1-2 
13 
14 

15 
16 
17 
18 
19 


20 
21 
22 
23 

24  1 
25 
26 
27 

23 
29 
30 
31 


I 


7    I 


I 


G. 


13.54 
13.61 
13.67 
13.74 
13.81 

13.87 
13.94 
14.00 
14.07 
14.13 

14.20 
14.26 
14.33 
14.39 
14.46 

14.53 
14.60 
14.66 
14.72 
14.79 

14.85 
14.92 
14.99 
15.05 
15.12 

15.18 
15.25 
15.31 
15.38 
15.45 

15.51 
15.58 
15.64 
15.71 
15.77 

15.84 
15.91 
15.97 
16.04 
16.10 

16.17 
16.23  I 
16.30  1 
16.37 
16.43 

16.50 
16.56  1 
16.63  I 
16.69 
16.76 

16.82 
16.89  ! 
16.96  I 
17.02  I 

17.09  i 
17.15  I 
17.22  I 
17.23 

17.35 
17.42 
17.48 
17.55  I 


h.  m.  s, 
12  8  52 

46 
40 
34 

28 

22 

16 

9 

2 

55 


12  8 
12  7 


48 
41 
34 
27 
20 

13 

12  7    6 

12  6  53 

50 

42 

34 
26 
18 
10 
12  6    2 

12  6  54 

46 
38 
29 
20 

12 
12  6  3 
12  4  55 

47 
33 

30 
21 
13 
5 
56 

4S 
40 
32 
21 
10 

8 
12  3  0 
12  2  52 

44 
36 

28 

20 

13 

12  2     6 

12  1  53 

52 
45 
36 

32 
25 
19 
13 


12  4 
12  3 


6 
6 
6 
6 

6 
6 

7 
7 
7 

7 
7 

7 
7 

4 

7 
7 
8 
8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
9 
9 

8 
9 
8 
8 
9 

8 
9 
8 
8 
9 

8 
8 
6 

e 

6 
8 
8 
8 
8 
8 

8 
8 


H. 


h.  m. 
23  22 
19 
15 
11 
8 

4 
23    1 

22  57 
54 

50 

47 
43 
40 
36 
32 

29 
25 
22 
18 
14 

11 
7 
3 
22   0 

2156 

52 
49 
45 
41 
37 

34 

30 
26 
22 
19 

15 

11 

7 

3 

21    0 

'20  56 

1       4S 
,       44 
40 


12  1 


t 

6 
G 
6 


I 

I  36 
32 
28 
24 
20 

16 
12 

8 

I-  * 

,20    0 
1 19  56 

!  no 

48 

44 

40 

36 

19  32 


8. 

31 
0 
29 
57 
25 

53 
21 
49 
16 
43 

10 
36 
2 
27 
52 

16 

40 

3 

26 

48 

10 
31 
51 
11 
30 

49 

7 

25 

42 

58 

14 
29 
43 
56 
9 

21 
32 
43 
53 
2 

II 
V.) 
26 
32 
37 

4^^ 
46 
49 
51 
53 

54 
54 
53 
52 

50 
47 
43 
39 

34 

22 
15 


911 
11 
13 
1-2 

213 
13 

la 

13 
13 

213 
14 
11 
13 

15 

216 
16 
17 
17 
18 

218 
19 
20 
20 
21 

S31 

22 
o> 

23 
24 

224 

25 
2S 
27 

27 

223 

2^ 
23 
30 
31 

231 

32 
33 
3i 
35 

235 

3.; 

37 
3S 
3S 

239 
•10 
•U 

•n 

21 J 
•13 
44 
41 

215 

4.) 

■17 

a  13 


^^g  g' 


I 


1.03824 

892 
1.63960 
1.64028 

095 

162 
^28 
294 
360 
425 

489 
553 
617 
681 
744 

806 

868 

930 

1.64991 

1.65051 

111 
170 
229 
2S8 
346 

403 
459 
515 
571 
626 

680 
734 

787 
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TABLE  I--C0VTIKVBD.    FOR  THE  KEDUCTION  OP  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 

Epoch  6Au  5'2m.  meaM  limt,  fVathinglon, 
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1853.      Wash. 
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27 
28 
29 
30 

'31 

Apr.  1 

2 

3 

4 

5 

6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 

19 
20 
21 
22 

23 
24 
25 
26 

27 
28 
23 
30 


I      5.77 

5.84 
5.90 
5.97 
6.03 
6.10 


I 


6.16 
6.23 
6.30 
6.3G 
6.43 

6.49 
6.56 
6.63 
6.69 
6.76 

6.82 
6.89 
6.95 
7.02 
7.08 

«fr.i5 

^.22 
7.23 
7.35 
7.41 

7.48 
7.54 
7.61 
7.68 
7.74 

7.81 

7.87 
7.94 
8.00 
8.07 

8.14 
8.20 
8.27 
8.33 
8.40 

8.46 
8.53 
8.60 
8.66 

8.73 
8.79 
8.86 
8.92 

8.99 
9.06 
9.12 
9.19 

9.25 
9.32 
9.38 
9.45 


1 


I 


G. 


A.     ftl.    f. 

11  64  38 

34 
29 
25 
21 

17 

13 

9 

5 

11  64    2 


11  63 


59 
56 
53 

50 
47 

45 
43 
41 
39 
37 

35 
34 
32 
31 
30 

29 
28 
27 
27 
26 

26 
27 
27 

28 
28 

29 
29 
30 
31 
32 

33 
34 
35 
37 
39 

41 
43 
45 
47 

49 
51 
53 
55 

57 
11  63  50 
11  64     1 

4 

6 

9 

11 

11  64  14 


H. 


log  g.  logh.     \     logi.      fJ^^,f       t.      \  p.  \    € 


4 
5 
4 

4 

4 
4 
4 
4 
3 

3 
3 
3 
3 
3 

3 

3 
9 
•2 
S 

9 
1 
9 
1 
1 

1 
1 
1 


r 


h.  m. 

7  20 

16 

12 

7 

7    3 

6  59 
54 

50 
46 
41 

37 
33 

2S 
24 
20 

l."» 

11 

7 
o 

5^ 


G 
6 


I 


1 
1 
I 

1 
I 
I 
1 

o 
o 

2 
2 

o 

9 
3 

9 

9 
o 

3 

3 

2 
3 
9 
3 
3 


2  ! 


54 
49 
45 
41 
37 

32 
28 
24 
19 
15 

11 

7 

6    2 

4  58 
54 

50 
45 
41 
37 
33 

29 
24 
20 
16 
12 

8 

4 

4    0 

3  56 

52 
47 
43 
39 

35 
31 
•J7 
23 

19 
IG 
12 

8 


5, 

42 
25 
7 
49 
31 

12 
53 
34 
14 

35 
15 
55 
35 
15 

55 
35 
15 
56 
36 

17 
5S 
39 
21 
3 

45 
27 
10 
53 
36 

20 
4 
49 
34 
20 


I 


2:17 

6S  ' 

58  . 

259  ' 

59  I 

59! 
GJ  . 
HQ  I 

96-J 

60 

60 

61) 

CO 
3ii-J 

CU 

60 

59 
GO 
259 
59 
59 
5d 
58 

258 

5S 


I 


52 
39 
27 
16 

5 

55 
46 
37 
29 

00 

15 
9 
4 

0 

01 
55 
54 

53 
53 
54 
55 

01 
0 
4 
9 


57 
57 
57 

53  j 
55 1 
55 

54  ; 

254  ' 
51 
53  j 
52 

51! 

251  ' 

50 

4'J 

49 

4S 
247 

47 

4'. 

4") 

2U 

4'2 
41  ■ 

211  I 
40; 
39  ' 
39 

233 
37 
y\ 
Xi 

2.T, 


1.76577 
609 
641 
673 
704 

735 

766 
797 

827 
857 

887 

917 

946 

1 .76975 

1.76005 

034 
063 
092 

121 
150 

179 
203 
237 
266 
295 

324 
353 
332 
412 
442 

472 
501 
531 
561 
592 

622 
653 
684 
715 
746 

777 
809 
841 
874 
907 

010 
1.7fi:)73 
1. 77006 

040 

074 
108 
143 
178 

214 
250 
236 
323 

360 

397 

435 

1.77473 


32 
3j 
32 
31 

31 
31 
31 
30 
30 

30 
30 
29 

SO 
30 

29 
9J 
39 
29 
39 

99 
29 
29 
29 
29 

29 
39 
9J  ' 
30  ' 
30l 

30 
on  I 

30 

30  . 

31  ! 

30 

1 
31  • 

31 

31 

31 

31 
33 
32 
33 
33 

33  ! 
33  : 

33 : 

31 

31 

31  I 
35  I 

35  I 

36  , 
31  1 
3i) 
37 
37 
37 
38 
3-3 
3S 


1 .27726 
635 
645 

607 
571 

533 
507 
478 
451 
426 

403 
333 
366 
351 
333 

323 
320 
315 
312 
312 

314 
318 
325 
335 
347 

361 
377 
396 
417 
440 

465 
493 
523 
555 

589 

625 
663 
703 
745 

488 


833 

830 

923 

i  1.27977 

•  1.28023 

031 

134 

:  133 

243 


41  ! 
40  I 
38 
36 

33 

31  , 
29  j 
97 
95  ' 

93 ; 

90  ' 
17  I 
15 
13  ' 

10  i 
8  ■ 
5 
3 


,  I 


290 
357 
416 
475 

535 
506 
653 
721 

734 

847 

910 

1.88973 


9  : 

4  I 

I 

I 

10 
12  I 

IG  I 
19  , 

91 ; 

93 


98 
30 
32 
3ft 

96 
38 
40 
43 
43 

45 
47 

48 
49 
51 

53 
53 
54 
55 

56 
58 
59 
59 

60 
Gl 
62 
63 

63 
63 
63 
63 
C3 


0.8872 
.8397 
.8920 
.8942 
.8963 

.8982 
.9000 
.9016 
.9031 
.9045 

.b057 
.9068 
.9077 
.9035 
.9092 

.9097 
.9101 
.9104 
.9106 
.9106 

.9105 
.9102 
.9099 
.9094 
.9087 

.9030 
.9071 
.9061 
.9049 
.9036 

.9022 
.9007 
.8990 
.8972 
.8952 

.8931 

.8909 
.8336 
.8861 
.8334 

.8806 
.01  i  i 
.8747 
.3715 
.8G31 

.9646 
.8609 
.8570 
.8530 

.8439 
.8446 
.3401 
.8354 

.8306 
.8256 
.8204 
.3150 

.8095 

.8037 

.7977 

0.7916 


95, 
93  , 
93' 
91  < 

19 
IS 
16 
15 

14 

I 
13 

II 

9. 

8  i 

9 

5 
4 

3 
3 

1 
3 
3 
5 

7 

7 

0 
10 
12 

.3 1 

14  i 

15  I 
17 

18 ; 

20  : 

21  ■ 
92i 

93; 

I 

95 

97  i 
28  i 
29 
30  ' 
32 
34 

35 
37 
39  ' 
40 

41 

43 
45 

■1"  '. 
48  '■ 
50 
52 
54 

55 
53 
GO 
61 
63 


-8.716 
.727 
.740 
.753 
.764 

.773 

.773 
.782 

.734 
.734 

.784 
.735 
.737 
.793 
.801 

.811 
.821 
.831 
.841 

.843 

.854 

.857 
.858 
.859 
.861 

.864 
.863 
.876 
.886 
.893 

.912 
.923 
.933 
.941 
.945 

.948 
.948 
.948 
.949 
.952 

.957 
.964 
.975 
.936 
8.993 

9.008 
.017 
.024 
.029 

.033 
.035 
.037 
.041 

.047 
.056 
.067 
.030 

.094 

.107 

.12.) 

—0.1 30 


11 
13 
13 
11 

0 
5 

4 
9 


I 
1  ■ 

9 

6 

8  I 

10 
10  • 
10 

i'J 

7  ' 

6 

3  I 

1| 

1 ; 
3  I 

3 

4 

8 
10 
13 

14 
II 
10 

8  I 

:! 


1 
3 

5 

I      I 

11  , 

U 

12 

10 
9 

7  ' 
5 
4 

2  . 
2  I 

4  ' 

6 

9 
11 
13  ' 

14 
13 
13 
10 
9 


ytan 

-3.1630 

658i 

685. 

7131 


.0073!  241.6 
254.8 
267.9 
281.1 
740; .0074.  294.3 


767 

795; 

822' 

849' 

877: 

904, 

932 

957! 

3.1986 

8.8014' 

041 

063 

096 

123; 

151^ 

178 
205 
233' 
260= 
287 


.0074 


307.5  78.2 
320.61  91.3 
333.8  104.3 
347.0:  117.4 
0.2   130.5 


,0075 


13.3' 
26. 5j 
39.7 
52. 9| 
66. 0| 

79.2 

92.4; 

105.6 

118.7 

131.9 

145.1- 
158.3 
171.5 
184.6 
.0076    197.81 


.0076 

I 


3151 
342 
370' 
397. 
424'.  0077 

452 
479; 
507 
534 
56l|  \ 

589:  .0078 
616- 
643, 
67 1' 
698| 

726  .0078 
753 

760' 
803 
835 

862 
890 
917 
945 


.0079 


211.01 
224.2 
237.3! 
250. 5; 
263.7 

276.9 
290.0 
303.2 
316.4 
329.6 

342.8 

355.9 

9.1 

22.3 

35.5 

48.6 
61.8 
75.0; 

83.2- 
101.3' 

114.5' 

127.7 

140.9 

j  154.0: 


143.5 
156.6 
169.6 
182.7 
195.8 

208.8 
221.9 
235.0 
248.0 
261.1 

274.2 
287.2 
300.3 
313.4 
326.4 

339.5 

352.6 

5.6 

18.7 

31.8 

44.8 
57.9 
70.9 
84.0 
97.1 

110.1 
123.2 
136.3 
149.3 
162.4 

175.5 

133.5 
201.6 
214.7 
227.7 

240.8 
253.9 
266.9 
230.0 


972, 
3.2999  .0080 
8.3027 

054 


167.2  293.1 
180.41  306.1 
193.61  319.2 
206.81  332.2 


082|           i  219.9  345.3 

109|             233.1  353.4 

136.0080   24G.3  11.4 

164|          ■  259.5  24.5 

19l'  272.6  37.6 

218!  :  235. 8j  50.6 

246  299.0,  63.7 

—3.3273,. 0081   312.2  76.8 

I 
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APPENDIX. 


TABLE  1— CoKTiJfUED.     FOR  THE  REDUCTION  OF  THF.  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 

Epock  fiA.  a&in.  mean  timtf  H'ashington. 


Sid.  time 
1853.      VVash.  , 


G. 


I 


May  1 
o 

3 
4 
5 

6 
7 
8 
9 
10 

11 

13 
14 
15 

IG 
17 
18 
19 
2U 

21 
oo 

23 
21 
25 

26 
27 

28 
29 

30  I 

31  I 
June  1  ' 

2  ' 
3' 

4  ' 

I 

5  ; 

6  i 

h 

10 

11 

12 
13 
14 

15 
IG 
17 

Id 

19 
20 
21 
22 

23 
24 

27 
28 
29 
30 


I 


I 


I 


I 


9.52 
9.58 
9.65  ' 
9.71 
9.78  ' 

9.84 
9.91  I 
9.98 
10.04 
10.11  I 

10.17 
10.24  , 
10. .30 
10.37 
10.44  I 

10.50  ' 
10.57  i 
10.63 
10.70  ' 
10. 70  I 

10.83  I 

10.90 

10.96 

11.03 

11.09 

11.16 
11.22 
11.29 
11.36 
11.42 

11.49 
11.55 
11.62 
11.69 
11.75 

11.82 

11.88 
11.95 
12.01 

12.08 


I 


12.14 

12.28 
12.34 
12.41 

12.47 
12.54 
12.60 
12.67 

12.74 
12.80 
12.87 
12.93 

13.00 
13.06 
13.13 
I'h'JO 


h    VI. 
11  54 


5. 

17 
19 

0-) 

24 

27 

30 
32 
35 

38 

40 

43 
45 

48 
50 
53 


11  64  5S 
11   55     0 

4 

6 

8 

10 

12 

14 

15 
17 
18 
19 
20 

21 
*)•* 

23 
24 
25 

25 
25 
26 
26 
26 

26 
26 

25 
24 

24 
^       23 

21 

20 
18 
17 
15 

14 
12 
10 

8 


13.26  I  5 

13.33  I  3 

13.39  I  11   65     1 

13.46  <  11  64  58 


o 
3 

n 

3 

•2 

3 

3 
II 

3 
o 

3 
2 
3 
o 

3 

2 

2 
o 

2 
2 
2 

I 

2 
2 

1 

2 


1 
1 
1 

1 
2 
I 
2 

1 
2 
2 

a 


2 
3 
3 


H. 


h.  m.  s. 

3     4  14 

3     0  20 

2  56  27 

52  35 

48  44 

44  53 
41  3 
37  14 
33  26 
29  38 


2 
1 


25  51 

22  5 
18  19 
14  34 
10  50 

7  7 
3  24 

59  42 
56  1 
52  20 

48  40 
45  0 
41  21 
37  43 
34    5 

30  28 

26  51 

23  15 
19  39 
16     4 

12  29 

8  55 
5  21 

1     1  47 
O  58  14 

54  41 
51  8 
47  36 
44  4 
40  32 

37  1 
33  30 
29  59 
26  28 
22  57 


19  27 

15  57 

12  27 

8  56 

5  26 

0  1  56 

23  58  26 

54  56 

51  26 

47.56 

44  26 

40  56 
37  26 


231 
33 
30 
31 

2.11 
30 
L»a 
33 

OS 

2-J7 
26 

2n 
2:1 

2t 

223 
23 
22 
21 

21 

230 

30 

I 

19 

1«  . 

13  I 
217 
17 
18  ■ 
16 
l.-> 

215  ' 
11 

m' 

14 

13. 
213  I 
13  ' 
12 
12  i 
13 

211 : 

n' 

11 1 

11  , 

II  i 

210 

10: 

10  , 
11 

210 ' 
10 ' 

10  I 
10  I 

210 
10 
10  i 

10  I 

210  ; 


log  g.      '     log  h. 


log  i. 


f+^rf,      t. 


i.r75ii 

550 
590 
630 
670 

710 
751 
792 
833 

b75 

917 

l.r7959 

1.78002 

045 

089 

133 

177 
*)•>•) 

267 
312 

358 
404 
450 
596 
543 

590 
638 
686 
733 
781 

829 

877 

926 

1.78974 

1 .711023 

072 
121 
171 
221 
270 

320 
370 
419 
469 
519 

569 
619 
669 
718 

763 
818 
868 
918 


33  55    \\ 
30  25    ^° 

23  26  54    ^^ 

211 


I  1 .79367 

■  1.8O017 

067 

117 

166 

216 

265 

1.80314 


30 
40 
•10 
'10 

40 
41 
41  I 
41 

42' 

42' 
43 
43! 
43  ; 

44 

I 
44 

44 

4:i  I 

4o 
43  : 

46  ! 
46  > 


46 
46 

47 

47 
43 
48 
47 

48 

48 
48 
49 
48 
49 

49 
49 
M 
50 
49 

60 
50 
49 
50 
50 

50 
.'lO 
50 
49 

.V) 
50 
50 
50 

49 
50 
59 

:»o 

49 
50 
49 
49 
49 


I 


7  I 


1.29036 
099 
163 
226 

289 

352 
415 
477 
53:) 
600 

660 
720 
779 
837 
t^95 

l.29:)52 

i.3O008 

063 

117 

170 

274 
324 
372 
419 

464 
508 
550 
591 
630 

668 
704 
738 
771 
802 

831 

859 
885 
9i)9 
932 

953 

972 

1.80989 

1.31004 

017 

039 
039 
047 
053 

056 
058 
058 
056 

052 
047 
0(0 
031 

020 
1.31007 
1.30992 
1.30975 


63  > 

64  ' 
63  , 
63  . 

.W' 
03' 
63 

03  ; 
61  : 

60 
60  ' 
59 

.'i8  = 

08 

57 

.•w  ■ 


55 


0.7853 

.7719 
.7648 

.7.500 
.7421 
.7310 
.7257 
.7171 

.7081 
.69.:i8 
.6-92 
.6793 
.6691 


•tc    ! 


66 
68 
71 
73 

ib 
79 
81 
83 

86 

90 
93 
96 
99 
103 

106 
110 
114 


54 
53 

52 
53 

50 
48 
47 

4.^ 
44 

42 
41 

39 
38 
38 
34 
33 
31 

29 
28 
26 
24 
23 

21 
19 
17 
15 
13 

12 
10 

8 

6 

3 
3 

3 
4 

5 

7 
9 

11 
13 
15 
17 
19 


.6585 
.6475 
.6361 
.6242  »»» 
.6119  1-^3 

.5991  I?! 
.5858  ^ 
.5720  ^^ 
.5576  1^4 
.5426  ^50 

.5269  ff^ 
.5105  ^^^ 
.4934 
.4755 
.4567 


171 
179 

188 

199 


•4368  ^ 
.4159  209 
.3939  *^ 
.3707  232 
.3457  230 

.3193  ^" 
.2909  ":!i 
.2606 
0.2279 


I 


-f-1.557 

.423 

.289 

.155 

1.021 

0.886 
.751 
.616 
.481 
.345 

.210 
+O.075 
— O.060 

.196 

.331 
.466 
.601 
.736 

0.671 

1 .005 

.140 

—1.274 


303 
337 
356  ' 

134 
131 

134  ' 
131  ■ 

135  I 

133  \ 

13.1    ; 

133 
136 

135 
135 
135 

136  ; 

135 
133  : 

135  ' 
133 

133 
134 
135 
134 
134 


8, 

—9.139 
.143 
.146 
.148 
.1.51 


P- 


(L  ;<r-r 


I 


4 

3 


.155 
.161 
.171 
.182 
.196 

.209 
•^^»<) 
.2.35 
.241 
.252 

.258 
.262 
.267 
.272 

.280 

.290 
.303 
.318 
.334 
.351 

.366 
.379 
.389 
.398 
.404 

.403 
.413 
.418 
.426 
.436 

.448 
.463 
.479 
.494 
.508 

.520 
.530 
.,S38 
.545 
.550 

.556 
.564 
.574 

.538 

.603 
.620 
.637 
.654 

.669 
.681 
.691 
.698 

.703 

.708 

.714 

—9.721 


I 


I 


4  ■ 

61 
10' 
11  . 

14  I 

13  ' 

I 

14 
12 

9 ; 

8  , 

6 
4 

5 
5 

8  i 

10! 

13    ; 

15  : 

16 

17  '' 

15 
13  I 
10 

9  I 
6  ! 

4' 
5 

V. 

10  . 

12 

15  i 
16 
15 
14 

12 

10 

8 

7 
5 

6 

8 
10 
14 

15 
17 
17 
17 
15 

13 

10 

7 

5 
5  . 
6! 

7  ' 
ID  .' 

i 


J 


-3.3301 
32sl 
355 
3!^3! 
410" 


.OO8I; 


I 


4371.0082' 
465  I 

492! 
519" 

5471 


57  4!.  0082 

602i'  ' 

629 1 
6561 

684  I 


o  I 
325.3 
338.5 
351.7 

4.0 
18.0 

31.2 
44. 4| 
57.6 
70.7! 
83.9 


711'. 0083 
7.191  I 

766 
793 
821 

848I-0084 

876| 

903  I 

930 1      ; 

958;  I 


8.3985'. 0034 
8.4012 

040 

067 

095 

122;. 0085, 

149 

177 

204 

231 


I 


97.1 
110.3 
123.5 
136.6' 
149.8 

163.0 
176.2 
189.3 
202.5 
215.7, 

228.9. 

242.0 

255.2. 

26S.4 

381.6; 

29«b7 
907.9- 
321.1 
334.3 
347.5 

0.6 
13.8 
27.0 
40.2 
53.3; 


258..0086 

286, 

313 

340; 

367! 


66.5 

79.7 

92.9 

106.0 

395  .0086  132.4 

422  ,  145.6 

449  153.7 

477  17J.9 

504  185.1- 


531. 0087 
.559, 
586, 
613' 

641,.0O88 
668, 
696; 
723 


751 

778' 
806; 

833! 
860' 

888' 

915 

1.4943 


o 

89.8 
102.9 
116.0 
129.0 
142.1 

155.2 
168.2 
181.3 
194.4 
207.4 

220.5 
233.5 
246.6 
259.7 
272.7 

285.8 
298.9 
311.9 
325.0 
333.1 

351.1 

4.2 

17.3 

30.3 

43.4 

56.5 
69.5 
82.6 
95.7 
108.7 

121.8 
134.6 
147.9 
161.0 
174.0 

187.1 
200.2 
213.2 
226.3 
239.4 

252.4 
265.5 
278.6 
291.6 
304.7 


19S.3  317.8 

211.5  330.8 

224.6  343.9 
237.8  357.0 

251.0     10.0 
264.2     23.1 


277.3 
290.5 

.0088  303.7 
316.9 


36.1 
49.2 

63.3 
75.3 


330.0     88.4 
343.2'  101.5 

.0088-  356.4.'  114.5 

9.6]  127.6 

22.7  140.7 

.0089'    35. 9i  153.7 
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TABLE  1— CoimiruED.    FOR  THE  REDUCTION  OP  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1850.0 

J^oeh  6A.  53m.  mean  timt,  Watkinglon, 


T 


1853. 


July  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
SO 

31 
22 
23 
24 
25 

28 
27 
28 
29 
30 

31 

Aug.  1 

2 

3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

28 
29 
30 
31 


Sid.  time 
Wash. 


h. 
13.52 
13.59 
13.66 
13.72 
13.79 

13.85 
13.92 
13.98 
14.05 
14.12 

14.18 
14.25 
14.31 
14.38 
14.44 

14.51 
14.58 
14.64 
14.71 
14.77 

14.84 
14.90 
14.97 
15.04 
15.10 

15.17 
15.23 
15.30 
15.36 
15.43 

15.49 
15.56 
15.63 
15.69 
15.76 

15.82 
15.89 
15.95 
16.02 
16.09 

16.15 
16.22 
16.28 
16.35 
16.41 

16.48 
16.55 
16.61 
16.68 
16.74 

16.81 
16.87 
16.94 
17.01 

17.07 
17.14 
17.20  i 
17.27  ! 

17.33 
17.40 
17.47  i 
17.53  1 


G. 


/».  m. 
11  54 


11  64 
IL  68 


11  63 
1162 


11  62 
11  61 


a. 
55 
52 
49 
46 
43 

40 
37 
34 
30 
26 

22 

18 

14 

10 

6 

2 
53 
54 
49 
44 

40 
35 
30 
25 
20 

15 

10 

5 

0 

55 

50 
45 
40 
35 
30 

24 

19 

14 

9 

4 

59 
51 
49 
44 
39 


T 


H. 


^S  S'  %  A. 


1 


3 
3 
3 
3 

3 
3 
3 
4 
4 

4 
4 

4 
4 

4 

4 

4 
4 
5 
5 

4 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

6 
5 
5 
5 
5 

5 
5 
5 
5 
5 

•5 
5 
5 
5 
5 
5 
5 
5 
4 

4 
5 
4 

4 

•I 
4 
4 
4 
4 


h»  tn.  8, 

23  23  23  211 

19  52 

16  21 

12  5U 

9  18 


5  46 
23    2  14 

22  58  41 
55  8 
51  35 

48  1 
44  27 
40  53 
37  18 
33  43 

30    7 


11 
11 
IQ 

313 
13 
13 
13 
13 

214 
14 
11 
15 
15 

216 
16 


26  31  .ft 

22  55  :- 

19  18  \l 

15  40  ^® 

218 

12     2  19 

«  23  19 

4  44  ^® 


22    1     4 
21  57  24 


20 
20 

231 
22 

23 
23 


21 

20  57 


53  43 
50  1 
46  19 
42  36 
38  53 

234 

35    9   25 

31  24 

27  38 

23  52 

20    5 

228 

16  17 
12  23 

8  39 

4 

0 


26 
26 
27 


29 
29 
30  I 
31 


t 


53  15 
49  22 
45  2S 
41  34 


34 

e. 

1   37  3« 

29 

5 

1   33  43 

24 

29  46 

19 

5 

25  49 

14 

5 

21  51 

9 

5 
5 

17  52 

11  51  4 

13  52 

11  60  59 

5 

9  52 

55 

5  51 

51 

20  1  49 

46 

10  57  46 

42 

4 

53  43 

33 

4  J  3  J 

34 

45  34 

30 

41  29 

26 

37  23 

11  50  St2 

4  1 

.  1 

10  33  16 

49 

58 
..931  I 

33  I 
33 

34, 

34 

I 

'233  I 
38  , 

37  ' 

33  ' 

I 

239  i 

40  ! 
40  i 

243  I 
43 

43; 
44 

215  ' 

45  i 

47 
217  ' 


1.80363 
412 
461 
509 
557 

605 
653 
700 
747 
794 

841 

887 

933 

I  1.80979 

i  1.81024 

j    069 

!    114 

159 

204 

248 

292 
335 
378 
421 
463 

504 
546 
587 
628 
668 

708 
748 
787 
826 
864 

902 

940 

1.81977 

1.82014 

051 

037 
123 
153 
193 
227 

261 
295 
329 
3i;2 
3D5 

427 
460 
492 
523 

554 
535 

()I5 
C4."» 

675 

704 

733 

I  82762 


49 
49 
48 

#8 
48 
48 
47 
47 
47 

47 
46 
46 
46 
45 

45 
45 
45 
45 
44 

44 

43 
43 
43 
43 

41 
43 
41 
41 
40 

40 
40 
39 
39 
38 

38  1 
38- 

37I 
37i 
37  ' 

36  ' 
30 
33 
35  ! 
34  , 

3t  ' 

31 

31 

33 

33 

3-2  , 

33 

33 

31  , 

3! 

31 

30 

30 

29 
29 
29 
39 


1.30956 
936 
914 
890 
864 

836 
806 
775 
743 
709 

673 
636 
597 
556 
514 

471 
426 
380 
332 
283 

233 
182 
130 
076 
1.3O021 

1.29965 
909 
852 
794 
735 

675 
615 
554 
493 
432 

370 
308 
246 
184 
121 

1.29053 

i.2899G 

933 

870 

803 

746 
685 
624 
563 
503 

444 
336 
329 
272 

2)6 
161 

103 
05G 

1.28005 

1.27955 

907 

1.27860 


log  i. 


20 

S3 
24 

26 

28 
30 
31 
32 
34 

36 

37| 
39 
41 
42 

43 
45 
46 

48 
49 

50 
51 
S3 
54 
55 

56 
56 
57 
58 

59 

60 
60 
61 
61 
61 

63 
63 
63 
63 
63 

63 

63  , 
63  I 
63' 

03  ! 

G3  I 
61  i 
Oil 
61  I 

GO    ; 

59  ' 
58  I 
57  ' 
57  ! 

56  I 
55  I 
53  ! 
53  ; 


n0.1485  oQo 

.1878 
.2233 
.2567 

.2874 


f+^cf 


51 

50 
4S 
47 
4.-> 


.3158 
.3424 

.3907  ^ 
.4130  *^ 


360 
339 
307 

284 
266 
250 


I 


.4339 
.4539 
.4728 
.4909 
.5080 

.5243 
.5401 
.5551 
.5695 
.5833 

.5966 
.6094 
.6217 
.6336 
.6450 

.6560 
.6666 
.6769 
.6863 
.6963 

.7055 
.7144 
.7231 
.7315 
.7396 

.7474 
.7550 
.7623 
.7694 
.7762 

.7823 
.7392 
.7954 
.8014 
.8072 

.8123 
.8132 
.8234 
.8234 
.8333 

.8330 
.W425 
.8463 
.8510 

.8551 
.8590 
.3627 
.3CG> 


.8696 

.8729 

.8760 

nO.3790 


209 
200 
189 
l&l 
171 

163 
158 
150 
144 
138 

133 
138 
133 
119 
114 

110 

106 

103 

99 

95 

93 
89 

87 
84 
81 

78 
76 
73 
71 
68 

66 
64 
C3 
GO 

58 

.V, 
51 
53 
50 
49 

47 
45 
43  ' 
43 

41 
39 
37 

n.> 

31 

33 
31 

30 
23 


i 


B. 

.731 
.743 
.757 
.773 

.783 

.803 
.816 
.826 
.835 
.840 

.846 
.851 
.858 
.867 
.879 

.893 
.909 
.925 
.941 
.956 

.963 
.977 
.983 
.988 
.992 

9.996 
10. 000 

.008 
.018 
.029 

.043 
.057 
.070 
.082 
.090 

.097 
.103 
.106 
.109 
.113 

.119 
.127 
.13!) 
.153 
.167 

.181 
.194 
.205 
.213 
.213 

.221 
000 

004 
.227 

.231 
.237 
.246 
.257 

.263 

.230 

.291 

■10.293 


t. 


13 
14 
16 
15 

15 
13 
10 

9 

5 

6 
5 
7 
9 
12 

14 
16 
16 
16 
15 

13 
9 
6 
5 
4 

4 

4 

8 
10 
11 

14 
14 
13 
13 
8 

7 

6 
3 
3 
4 

«i 

8 

13' 
14  I 
14  1 

u  i 

13' 

111 
8 

3; 

'I 


4 
G 
9 

11 

U 
II 
11 

i 

G 


vears. 

-3.4971 

3.4998 

3.5025 

053 

030 


P' 


.0039 


<C     (L-P 


I 


108.0090 

135 

162 

190, 

217 

244.0090 

272 

299 

327; 

354! 

381. 0091 

409 

436 

463' 

491 

518  .0092 

546, 

573; 

6OOI  ! 

628 

655'. 0092, 

633> 

710 


o  i 
49.1 
62., 3 
75 . 5 
83.6 
101.8 

115.0 
123.2 
141.3 
154.5 
167.7 

180.9  297.4 

194.0  310.5 

207.2  323.6 

220.4  336.6 

233.6  349.7 


o 

166.8 
179.9 
192.9 
206.0 
219.1 

232.1 
245.2 
258.3 
271.3 
284.4 


I 


737 
765 

792i.0093 
819' 

847 
874 
902 

9291.0094 

956 
3.6934 
3.G011 

033 


246.7 
259.9 
273.1 
236.3; 
299.5 

312.6 
325. R 
339.0 
352.2 
5.3 

18.5 
31.7 
44.9 
53.0 

71.2: 


2.8 
15.8 
28.9 
42.0 
55.0 

63.1 

81.1 

94.2 

107.3 

120.4 

133.4 
146.5 
159.6 
172.6 
185.7 


84.4'  198.7 

97.6,  211.8 

110.7  224.9 

123.9.  237.9 


I 


137.1 

l.')0.3j 
163.4 
176.6' 

189.31 
203.0 


251.0 

264.1 
277.1 
290.2 
303.3 
316.3 


.0095   216.2   329.4 

'  229,3;  342.5 

242.5,  .'<55.5 


066 
093' 
121' 
143; 

20.3  .0095 
230' 
257 ' 

312 

I 

340.0096 

367. 

394 


255 . 7 

203. 9; 

232.  (»i 

f^u'9  9  m  ^  I 

.303.4, 
321.fi' 
334.:: 

347.9 
l.I 
14. ;^ 
27.:. 


4491.0097,     40.fi 


477 
50 1 1 
5  { I 

5591.0095' 

5361  i 


01.3 
-3.0^)41 


.0093, 


.53.  SI 

67. el 

eo.'J 
93.:^ 

106.5 
119.7 
132.9 


3.0 
21.7 

34.7 

47.3 
60.9 
73.9 

87.0 

100.0 
113.1 
126.2 
139.2 

152.3 
1 65 . 4 
173.4 
J9I.5 

204.6 
217.0 
230 . 7 
243.3 
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APPENDIX. 


TABLE  I-CoN'TisoED.     FOll  THE  REDUCTION  OP  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 

Flpoeh  6A  5*2111.  mean  timet  Jfatkington. 


1853. 


8i<i.  lime 
\Vasli. 


Sept.  ] 
o 

3 
4 


< 

8 

';» 

lU 

11 
\'2 
Mi 
W 
15 

U] 
17 
IS 
1!) 
i>U 

121 
oo 

23 
24 
25 

2G 
27 
28 
20 
3U 

Oct.    1 

3 
4 
5 

(i 

I 

s 

9 
lU 

11 
12 
13 
14 
15 

16 
17 
13 
11) 
20 


26 
27 
2.S 
20 
30 


h 

17. GO 

17.MJ 

17.73 

17.71> 

17.?-b' 

17.03 
17.00 
Id.uG 
lrt.12 
IS. 10 


I 


1^.25  i 
lJS.32  I 
1-.30 
lvS.45 
Id.  52 

H.o.S  . 

H.iIj 
]S.::> 

1^.7S 
IS. 65 

18.01 
I-.OS  ' 
10. OJ 
10.11 
10. Id 


I 


,  I 


10.24 
10.31 
10.37 
10.44 
10.50 

10.57 
10.64 
10.70 
10.77 
10.. S3 

10.00 
10.06 
2. 1.03 
20.10 
20.16 

20.23 
2«).20 
20.36 
L'0.42 
20.40 


I 


20.56  ! 
20.6-2  , 
2.). 60 
20.75  I 
20.  »2 


21 

20.)?S 

22 

20.05 

23 

21.02 

24 

21. OS 

25 

21.15 

21.2s 
21.34 
21.41 
21.47 


G. 


11  50  IS 

14 
11 


11  50 
11  -1S> 


3 

0 

.)f 

54 
51 

4-S 

45 
43 
41 
3*^ 
36 

34 
32 
30 

26 

25 

24 

23 
o.> 

21 

20 
19 
10 
10 
18 

13 
13 
13 
10 
10 

20 
20 
21 

23 


24 
25 
26 
27 

23 


\ 
li 

4 
I 

•J 
3 

a 

3 
3 

O 

mm 


30 
32 
34 
36 
33 

40 
42 
44 

46 

43 

5') 

53 

56 

11    W  5S 

11   4>0     0 


o 

o 
o 
.1 


h.      HI.      s. 


n. 


!^>g  g' 


h.  m.  8. 
Ill  20     9  OH 

20  52  " 

16  43  y^ 

12  33  *'° 

a  23  ., 

4  12  1\ 

10  0    0  ;'; 

18  55  4S  ••■" 
:)1  J  J 

47  22 

43  0  :. 

33  55  •; 

34  41  „ 
30  26  ^* 

26  11-?? 

21 56  :*:: 

17  41  ;;; 

0     0  *'^ 

4  53  .. 
18    0  36      ' 

17  56  20  .. 

■-r>     .1 

.-   1-  '^^ 

I       47  4< 

a.»7 

43  30  rfl 

39  14  ^' 

34  57  Z 


1.82791 
320 

343 

^76 


I       30  40 
I      26  24 


31       21.54  •      11  50    2 


57 
56 

257 
22    7    57 

'       17  50    .. 

13  34  ;^ 

0  13  ^: 
u   1 

17    0  45    .^, 
16  56  20    '.. 

52  14  ;"; 

47  59  ';:; 

43  44    ^*^ 

39  30    Z 
35  16    ., 

:       26  40    ;*r 

22  36   *^^ 

I       18  23^?^ 

I       14  ^1    v> 
'        0  50    "- 

,    I         5  43    •'•' 

-     16    1  37    "' 

16  57  27 

'       49    H   **" 
■       44  50    »'J 

40  51    ^^ 

o  iq 

.      36  43  -  .  , 
32  36    *' 

23  30    "^'J 

24  24    "^'^ 
20  19    -^^ 


o 

mt 

o 
•J 
t> 

'2 

o 

3 

3 
o 

•2 
o 
3 


/o^  A. 


logu     f+:i,f     t. 


J 


2d 


004    -" 


931 

053 

1. 821)35 

1  83012 

033 

064 
090 
116 
142 
163 

104 
220 
246 
272 

:->07 

323 
343 
373 
303 
424 

449 
474 
499 
525 
550 

576 
601 
627 
653 
670 

705 
731 
757 

734 
810 

837 
865 

8:)2 

020 
048 

1.83076 

1.84004 

032 

061 

000 

119 
149 
179 
209 
240 

271 
303 
335 
367 
400 

1.84433 


••7 
27 
27 
SU 

20  . 

2fi 

2ti 

'26 

2ti 

2o 
2b 
2iJ 
2(1 
2.-> 

20 
25 
2.-1 

26  ' 

95 
25  ' 

S26 
25 

SO 
25 
20 
26 
26 

26 
2G 
26 
27 
26 

27 
28  ' 
27 
23 
2? 

28 
Hi 
28 
29 
03 

29 
30 
39 
30 
31 

31 
33 
3-2 
22 
33 

33 
33 


1.27-15 
771 
7  JO 
6-0 
651 

615 
5S0 
547 
515 
436 

450 
435 
413 
303 
375 

350 
345 
333 
324 
317 

313 
311 
312 
315 
320 

323 
340 
353 
363 
386 

406 
423 
453 
430 
509 

540 
573 
607 
641 
633 

724 

767 
811 
857 
905 

1.27055 

1.28006 

059 

113 

168 

i  225 

233 
342 
401 
461 

522 
5^5 
619 
713 
777 


41 

42' 
40 

3^1 

3i; 

3:1 

32 
29 

27  ' 

2t  I 
01 

20 

IH 

10  . 

11  . 

12  - 

9 : 


s 

1 1 

3 

5  I 

8  ' 

12  I 

13  I 
15  I 
18  ; 
90  ' 


nO.S3l3 
.K-45 
.?^^71 
.hS05 
.^?013 


27 
29  i 
31   ' 

33 
34 
37 
39 

41 ; 

44 , 

46, 
48  ' 
50  I 


.M 
53 

55 


I 


I 


58 
59  j 
.^^0  i 
GO  j 

01 

6:) 
01 

CI 

01 

65 


27 
26 
2( 
23 


.0082 
.90S0 
.9095 
.0100 
.0103 

.0105 
.0106 
.9106 
.9104 
.9101 

.9097 
.9001 
.9084 
.9076 
.9066 


.9043 
.9030 
.9015 
.8999 

.8032 
.8963 
.8943 
.8921 

.8898 

.8373 
.8347 
.8320 
.8791 
.8761 

.8729 
.8605 
.8660 
.8623 

.6535 

.8545 
.8503 
.8450 
.3414 
.8367 


2i) 
18 
17 
10 


.SO  40 

..S060 

.807s 

.8905 

.0011 

15 

.0026    J 4 

.9040    ,3 

.OO.V) 

.9064 

.9074 


11 
10 

8 


J      I 

I 

0  . 

5 

3 

I 
o 

l| 

9  , 
3  . 

4> 
6 
7  I 
8| 
10' 


11 


gj  '       .9055    j.j 


13 
15 
16 

I 

17    ; 

19  ' 
20 

23 

25 

S6  , 
27  , 
99  , 
30  I 

32 

:^i 

35 

37  I 

38  I 


40 


I 

42! 
44 
45 
47 

50 


.8317 
.8266   ^* 
.S213 
.3153 
.8101 


1.28342   T.    no. 8042 


5.') 

r»5 

57 
C2 


3 

1 
a 

9 

4  ' 

5  ■ 

9I 
11 
13  I 

12; 
13  ' 
10 


5  . 


S. 

-10.304 
.307 
.308 
.310 
.312 

.316 
.321 
.330 
.341 
.353 

.365 
.378 
.333 
.305 
.400 

.402 
.402 
.402 
.403 
.405 

.410 
.417 
.427 
.437 

.443 

.453 
.466 
.471 
.475 
.476 

.477 
.479 
.482 
.487 
.494 

.504 
.515 
.529 
.541 
.553 

.561 
.567 
.571 

.573 

.575 
.578 
.533 
.590 
.601 

.612 
.624 
.6.35 
.645 
.654 

.660 
.663 
.665 
.668 
.672 

—10. 678 


yf9n.  \ 

— 3.6668  .009S. 
696 
723 

750 

77c<  { 

805  .0099j 
832  I 

86U  j 

887  i 

915  ! 


1 
2 

5 

7 
10 
10 
II 

10 
8 
5 
4 
1 

1 
2 

3  j 
5 

i 

10  ' 

11  ■ 
14 

12  : 

19  . 

8  I 

si 

4 

9 

9 
3 
5 

7 
II 

II 
19 
11 
10 
9 

6 

3 
9 
3 
4 

6 
9 


146.0  256.8 
l.'i9.2  269.9 
172.4  283.0 

183.6  296.0 

198.7  309.1 

211.9   322.3 

225.1  335.2 
2:i8.3  348.3 
251.5,  1.3 
264.6     14.4 


942  .0099 


960 
3  6997 
3.7024 

051  ■ 


277.8 
291.0 
3U4.2 
317.3 
330.5 


27.5 
40.5 
53.6 
66.7 
79.7 


079  .0100. 

106 

134 

161 

183 

216.0101- 

243 

270 

298 

325; 

3.^>3  .0101 

380 

4071 

435 

462; 

489.0102 
517  i 

544  j 

572  ' 

599 

626  .0103   247.2 
G54  ;  260.4 

681  '  273.6 

709  :  286.7 

736  299.9 

763  .0104!  313.]' 

791  326.3' 

818i  339.4 

845  352.6 

873;  5.«' 

900.0105' 

928 

955 
3.7982' 
88010  ! 

037!  .01051 

064. 

092 

119 

147 


343.7  92.8 
356.9  105.9 

10.0  118.9 
23.2  132.0 
36.4  145.1 

49.6  158.1 

62.7  171.2 
75.9  184.3 

89.1  197.3 

102.3  2J0.4 

115.4  223.5 

128.6  236.5 

141.8  249.6 
155.0.  262.6 
168.1   275.7 

181.3  288.6 

194.5  301.8 

207.7  ."iH.Q 

220.9  328.0 
234.0  341.0 

354.9 

7.2 

20.3 

33.3 

46.4 

59.4 
73.5 
85.6 
93.6 
111.7 


I 


174  .0106 
201' 

22a| 

256| 

284: 


— 3«3ll 


1 


.0107 


19.0  134.8 
32.2.  137.8 
45.3  150.9 
58.5'  163.9 
71. 7|  177.0 

84.9'  190.1 

98.0  903.1 

111.2  216.3 

124.4:  239.3 

137.6  243.3 

150.7;  255.4 
163.9  268.5 
177. r  281.5 
190.3'  294.6 
203. 4j  307.7 

216.6'  330.7 


TABLES. 


87  j 


TABLE  I--C0NTIKVBD.    FOR  THE  REDUCTION  OP  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 

JESpodk  64  9Stm,  mean  Hme,  TVaihington. 


i 


1863. 


Sid.  time 
Wash. 


Not.] 
3 
3 
4 
5 

6 
7 
8 
9 

ro 

II 
12 

13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28  I 
29 
30 

Dec  1 
2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
13 

IG 
17 

18 
19 

20 
21 
22 
23 

24 
25  i 

26 
27 

28 
29 
30 
31 


I 


h. 

21.61 

21.67 

21.74 

21.80 

21.87 

21.93 
22.00 
22.07 
22.13 
22.20 

22.26 
22.33 
22.39 
22.46 
22.53 

22.59 
22.66 
22.72 
22.79 
22.85 

22.92 
22.99 
23.05 
23.12 
23.18 

23.25 
23.31 
23.  .M8 
23.45 
23.51 

23.58 
23.64 
2.J.71 
23.77 
23.84 

'23.91 

23.97 

0.04 

0.10 

0.17 

0.23  ; 
0.30  I 
0.37  I 
0.43  , 
0.50  ! 

0.56  ' 
0.G3  j 
0.69  I 
0.76 

0.83 
0.89 
0.96  I 
1.02  I 

1.09  I 
1.15  i 
1 .22  , 
1.29  ' 

1 .35  i 
1.42, 
1.4d 
1.55 


G. 


h,    m.  8. 
II  60    5 

8 
10 
13 
16 

19 
22 
25 
27 
30 

32 
35 
37 
40 
42 

45 

48 
50 
53 
55 

11  60  58 
11  61    0 

2 
4 
6 

8 
10 
12 
14 
16 

17 
18 
19 
20 
21 

22 
23 
24 
24 
25 

25 
26 
26 
26 
26 

25 
25 
24 

24 

23 
22 
21 

20 

19 
18 
16 
14 

12 

10 

8 

11  61     6 


H. 


3 
2 
3 
3 

3 
3 
3 

3 
3 

a 

3 
9 
3 

3 
3 
S 
3 
2 

3 
2 
2 
2 
2 
2 
2 
2 
2 
2 


I  A.  m. 

1I6  12 
8 
4 

16    0 

,14  56 

!  52 

I  48 

I  44 

I  40 

>  36 


I 


I 


2 
2 

2  I 

2 ; 

2 1 

o 


32 

28 
24 
20 
16 

12 
8 
4 

11  0 
13  56 

52 
49 
45 
41 
37 

33 
29 
26 
22 
18 

14 

10 

7 

18    3 

12  59 

55 
51 

48 
44 
40 

36 
:      33 

29 
:      25 

21 

i       IS 

'       10 

'         7 

12    3 

11  59 

I       55 
52 

43 
1       44 
40 
37 


8, 
10 

7 
4 
2 
1 

0 
0 
0 
I 
3 

5 

8 
11 
15 
19 

24 
30 
36 
43 
50 

58 
6 

15 
24 
34 

44 
54 
5 
16 
28 

40 
52 
5 
18 
31 

45 
59 
13 
28 
43 

58 

13 

28 

44 

59 
001 

^  «! 

30  ;;- 

46  ;■' 

1  ^-^ 

234 
35 
2t 
25 


243 
43 
42 

41 

S4I 
40 
40 
39 
38 

239 
37 
37 
36 
36 

235 
34 
34 
33 
33 

233 

sa 

31 
31 
30 

230 
30 
29 
29 
28 

238 

28 
97 
27 
27 

236 
26 
26 
25 
25 

235 
2") 
2-) 
21 


iog  g.         log  h. 


25 


17 
32 

48 


221 
25 
24 
25 


33 

2.-) 


19 
34 

50 
5 

«^  225 

or      " 
•»•*      Of, 

49 


-  11  22    4 

2  ! 


•J5 
236 


1 .84466 
500 
534 

568 
602 

637 
672 
708 
744 
781 

818 
855 
893 
931 
1 .84969 

1 .86007 
046 
085 
125 
165 

205 
245 
286 
327 
369 

411 
453 
495 
538 
581 

624 
667 
711 
755 
799 

843 

887 

931 

l'.86976 

1 .86021 

065 

no 

]55 
200 
245 

291 
33f; 
3H1 
427 

473 
518 
563 
6U8 

653 

R9S 
743 

788 

833 

b78 

0:23 

1.8«%7 


I 


34 
34 
34 
34 

35 

35 
36 
36 
37 

37 
37 
.% 
3< 
38 

36 
39 
39 
40 
40 

40 
40 
41 
41 
42 

42 
4-2 
42 
43 
43 

43 
43 
44 
44 
44 

44 
44 
44 

45 
45 

41 

45 
45 
45 
45 

46 
45 
45 
4t) 

46 
45 
45 
45 

45 
45 
45 
45 

45 
45 
45 
41 
45 


1. 
1. 
1. 


1. 
1 


I 


I 


28907 
28972 
29038 
103 
169 

234 
300 
366 
431 
496 

560 
623 
686 

748 
810 

871 
932 
29992 
.30050 
107 

162 
217 
271 
323 
374 

423 
470 
516 
561 
604 

645 
684 
721 
757 
790 

822 

852 
880 
906 
930 

952 

1)72 

.30990 

.31006 

020 

03:2 
041 
049 
054 

057 
058 
057 
054 

048 
040 
030 
018 

.31004 

.309«7 

96S 

.30918 


65 
66 
65 
66 

65 

66 
66 
65 
65 

64 
63 
B^ 
62 
62 

61 
61 
6> 
58 
57 

55 
55 
5-4 
53 
51 

49 
47 
.43 
45 
43 

41 
39 
37 
36 
33 

33 
30 
28 
26 
21 

23 

20 
IS 
IG 
14 

13 

9 

fJ 

5 
3 
1 
1 
3 

6 

8 

10 

13 

14 
17 
I'J 
30 
23 


logi. 


f+\f 


nO.7980  g4 

.7916  ge 

.7850  f.Q 

.7781  ?, 

.7710 

73 

.7637  -g 

.7561  i^ 

.7482  82 

.7400  o, 

.7316    ^ 

88 

.7228  9.2 
.7136  94 
.7042  98 
.6944  102 

.6842 

106 

.6736  ]09 
.6627  ,14 
.6513  ]|9 

.DoJ4    irto 

•6271  ^Z 
128 

.6143  134 

.6009  ,40 

.5869  ,45 

.5724  ,52 

.5572   ^ 
159 

.5413  166 

.5247  175 

..5072  1^, 

.4888  iQQ 

•4696  Z. 
203 

•  4493  sir, 
.4278  22^ 
.  .4050  2^1 
1  .3809  .358 
I       .3551^^ 

!  .3275  295  ! 
I  .2980  320  I 
I  .2660  346  I 
I  -2314  375  I 
!w0.1939  ^j^  I 

;  -1.42177^, 

.t278         ' 

■      0.992  '■'■M 
.d4S  ^■*-* 

•         .704  \\\ 
.560    • 


i         .416    •" 
.271  ^'^•^ 

i  -0.126  !.\'  ' 
+O.018         ' 

■      .163^:*' 


144 
145 


.30S 

1         .597    ^''  . 
•'41  |,,  I 

I  ^     Tl-    14"*    I 

I        O.8S0  ! 

144 

•         ^-"2^^13  1 
•^  '-   MM 

■  +1.458  ''"^  '- 

'     '  143  ! 


9. 

-10  687 
.698 
.712 
.727 
.742 

.755 

.767 
.777 
.784 
.788 

.791 
.795 
.799 
.806 
.816 

.827 
.841 
.855 
.870 

.883 

.894 
.903 
.910 
.915 
.921 

.927 
.934 
.944 
.957 
.972 

10.989 

11.008 

.025 

.039 

.052 

.061 
.069 
.075 
.080 
.087 

.095 
.106 
.118 

.i:j3 

.149 
.166 

.inl 

•195 

.206 

.215 
.221 

.241 
o  -J.) 

.204 
.2S0 

.297 

.315 

.333 

-11.349 


11 
14 
15 
15 

13 
13 

10 

7 
4 

3 
4 

4 

7 

10 

11 
14 
14 
15 
13 

11 
9 

7 
5 
6 

6 

7 
10 
13 
15 

17 

19 
17 
14 
13 

9 
8 
6 
5 

7 

8 
U 
13 
15 
16 

17 
15 
14 
11 

9 
G 
6 
6 

e 
11 

13 

IC 

17 

IH 

IH 

10 
15 


t.    \  p.  \   c    c-r' 


ypflrs.i  0,0 

.8338  .0107,  229.8   333.8 
366  i  243.0   346.9 

393  I  256. r  359.9 

4201  I  269.3     13.0 

448  i  2t>2.5     26.1 


475  .0108 

503 

53O1 

557,  , 

585 

612.0109 
639,  I 

(.67, 
694 
722! 

749. 0109 
776, 

8O4I 

831 

858| 


295.7 
308.9 
322.0 
335.2 
348.4 

I 

1.6 
14.7 
27.9 
41.1 
54.3 

67.4 

70.6 

93.8 

107.0 

120.1, 


39.1 
52.2 
65.2 
78.3 
91.4 

104.5 
117.5 
130.6 
143.6 
156.7 

169.8 
182.8 
195.9 
209.0 
222.0 


886i.0110i  133.3   235.1 
913!  ;  146.5   248.2 

94 1:  !  159.7   261.2 


968.1 
3.8995. 

3.9023  .0111 
050 
078i 
IO5I 
132; 

1G0'.0112 

1«7, 

214, 

242 

269 


17:2.8  274.3 
186.0  267.4 


297,. 01 12. 

324, 

351,  I 

379 

406 


433 
461 

4SH 
516 
543 

570' 
59S 
625 
652, 

em 

707 

735 

762 

789 
817 
844 
H72 

899 

9-:»j 
954 

-3.9981 


.0113 


199.2: 

212.4 
225.6 
238. 7i 
251.9; 

265.1! 

278.3! 
291.4, 
304.6 

331.0' 

344.1; 

357.3, 

10.5 

23.7' 

36.9 

50.0 

63. 2 

'■'     76.4 

1     H9.G 

.0114  102.7 
115.9 
129.1 
I4:i.3 

.0115'  15:.. 4 

I  IGti.G 

lj<1.8 

I  195.0 

.0116   908.1 
I  i.':21 .3 
23t.:i 
247.:! 

.0117  26(1.9 
Si  1 .0 
*J>7  .\l 

.0117    30U.4 


.300.4 
313.5 
326.5 
339.6 
352.7 

5.7 

18.8 
31.9 
44.9 
58.0 

71.1 

84.1 

97.2 

110.3 

123.3 

1,36.4 
1 49 . 5 
162.5 
175.6 

It-i.l 

201.7 
214.6 

240.9 

254.0 
267.0 
2.!^0.1 

306.2 
319.3 
.3:i2.4 
:^I5.4 

11.6 
21.6 
37.7 


f  :6 


APPKNDIX. 


TABLE  r.— CoMTiNUED.     FOR  THE  REDUCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  186a0 

Kitoch  6A.  Mim.  mean  time,  H'tuhington. 


Jun.    1 

3 
4 
o 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

]<) 
17 
]« 
19 
i>0 

21 

23 
24 
25 

26 
27 
28 
29 
30 

31 

Feb.  1 
o 

3 

4 

5 
() 

I 

8 

y 

10 

n 

12 
13 
14 

15 
16 
17 
lb 
ID 

20 
21 
22 
23 
24 

25 
26 
27 

2.S 
29 


1.58 
].()5 
1.71 
1.7c< 
l.fcj 

1.91 
IMS 
2.04 
2.11 
2.17 

2.24 
2.30 
2.37 
2.44 

2.50 

2.56 
2.03 
2.70 
2.76 
2.tt3 

2.90 
2.96 
3.03 
3.09 
3.16 

3.22 
3.29 
3.36 
3.42  ! 
3.49  . 

3.55  i 
3.62 
3.68  ! 
3.75 

3.c<2 ; 


I 


3. 88 
3.95  , 
4.01  ' 
4.08  ! 
4.14  I 

4.21  I 
4.28  ' 

4.34 : 

4.41 
4.47  , 

4.54 ; 

4.60  , 
4.67  ' 
4.74 
4.80 

4.87 
4.93 
5.00 
5.06 
5.13 

5.20 
5.26 
5.33 
5.39 
5.46 


h.  m.    .'. 
12  HI  49 

40 
31 
21 
11 

12  21     1 

12  20  51 

41 
31 

20 

12  20    9 

12   10  :)8 

47 
36 
25 

13 
12  10  2 
12  18  50 

3t* 
26 

14 
12  18  2 
12  17  50 

38 
26 

14 
12  17    2 

12  10  50 

38 
26 

13 
12  10  1 
12  15  49 

37 
25 

13 
12  15  1 
12  14  49 

37 
25 

13 
12  14     1 

12  13  50 

39 

28 

17 
12  13  6 
12  12  55 

44 
34 

24 
13 
3 
53 
44 

35 

26 

17 

8 

12  11     0 


12  12 
12   11 


9 

9 

10 

lU 

lU 
lU 
10 
10 
11 
11 
11 
11 
11 
U 

1-3 
11 
1:2 
\1 
1-2 

12 

12 

m 

13 

u 

13 
12 
13 
13 
13 

13 
13 
13 
13 
13 

13 
13 
13 
12 
13 

13 
13 
11 
11 
11 

II 
11 
11 
11 
10 

10 
11 
10 
10 
9 

9 
9 
9 
9 

8 

8 


h.  m 

11  20 

]6 

12 

8 

5 

11     I 

10  57 
53 
49 
46 


42 

38 
34 
30 

27 

23 
19 
15 
11 


10    3 

'  0  59 

56 

'      52 

48 

44 
40 
36 
32 

.      28 

24 
20 
16 
12 

4 

0    0 

;  8  56 

.      52 

47 


I 


43 
39 
35 
31 
27 

23 
18 
14 
10 
6 

8    2 

7  57 

53 

49 
45 

41 
36 
32 
28 
7  23 


15 
29 
43 
56 
9 

22 
35 
47 
59 
11 

22 
33 
43 
53 
3 

12 
21 
2:i 
36 
43 

50 

56 

1 

6 

10 

14 

17 

19 

21 
oo 

oo 
oo 

21 
19 
17 

14 

10 

6 

1 

55 

49 
42 
34 
26 
17 

8 

58 
47 
36 
24 

12 
59 
46 
32 
17 

2 

47 
31 
15 

5b 


y-J6 
30 
37 
S7 

»-i.»7 

37 

28 
98 

23 ; 

239  . 
39 
30 
30 
30 

331 
31 
33 
33 
33 

333 

34  , 
3o  I 

35  I 
36 

236 
37 

38  , 
3d  J 

39  I 
2  iO  ! 

40  ' 
I 

41 

43  ' 
43 

I 

343  ' 

44  \ 
44  ; 
45 

46  ; 

24G  { 

47  [ 

49 
349  ' 

I 

50 
51 
51 
52 

352 
53  ' 

53  < 

54  ; 

55  ' 
255 

5.5  ' 

5G 

56 


1.52953 

1.53041 

129 

216 

303 

3S9 
474 
559 
643 
726 

809 

890 

1.53971 

1.54052 

132 

211 
289 
366 
443 
519 

594 
667 
740 
812 

884 

1.54955 

1.55024 

093 

161 

229 

296 
361 
426 
490 
553 

615 
677 
■333 
798 

857 

915 

1.55973 

1.56030 

086 

141 

195 
249 
302 
355 
407 

45S 
508 
558 
607 
656 

704 
752 
799 
846 
1.56892 


.  I 


83 
88 
87 
67 
86 
Bo  . 
85  . 
84 
83  '' 

63  I 
81  I 
81  j 
81 

8o; 

i9  i 

Id 

I    I 

77  , 
■Jo 

t!J 

73 
73 
72 
73 
71 

69 
69 
68 
68 


67 


65 


i;   ! 


65 
64 
63  ; 

62  , 
63 
61 
6(» 

59  . 

58  ' 
58  i 
57  i 
56 
55 

54 
54 
53 
53 
53 

51 
50 
50 
49 
49 

48 
48 
47 
47 
4G 
46 


1.30937 

913 

887 
860 
b30 

799 
•  766 
730 
692 
653 

612 
569 
524 

478 
431 


I 


382 
332 
280 
227 
172 

116 

058 

1.3O000 

1.20941 

881 

819 
757 
694 
631 
567 

502 
437 
371 
305 
239 

173 

107 

1  2O040 

1.28974 

908 

843 
778 
713 
649 
585 

459 
398 
338 

278 


.  I 


34 
26 
37 
:f0 

31 
33 
36 
38 
39 

41 
43 
45 
46 
47 

49 
5U 
53 
53 


55 


58  ' 
58  ' 

59  ; 

60  I 


62 


I 


220 

163 

107 
1.28053 
1.27999 

948 

898 

850 

603    ,. 

1.27758    t! 
43 


63 
63 
63 

64  I 

65  , 

65! 
66l 
66'' 

66 ; 

66' 

66  ! 

67  ' 

60 ; 

66 

65 

65  ' 

65 

64 

64 

63 
63 
61 
60  ; 
60  . 

58  ' 
57  I 
.'i6 
54  ' 

54 

I 

51  ! 

so! 

48 
47 


O.1840 
.2226 
.2579 

.2904 
.3205 

.3486 
.3748 
.3994 
.4224 
.4442 

.4650 
.4846 
.5032 
.5210 
.5378 

.5539 
.5693 
.5vS40 
..5981 
.6117 

.6247 
.6372 
.6492 
.6608 
.6719 

.6826 
.6930 
.7029 
.7124 
.7216 

.7305 
.7391 
.7474 
.7554 
.7632 

.7707 
.7779 
.7848 
.7914 
.7978 

.8040 
.8100 
.8158 
.8214 
.8268 

.8319 
.8368 
.8415 
.8461 
.8505 

.8547 
.8587 
.8626 
.8664 
.8699 

.8733 
.8765 

.8795 
.8824 

0.8852 


3i?6 
1x7)3 

;^>5 
;u)i 

381 
263 
346 
330 

218  i 

308  . 

196 

lj?6 

178 

168 

I 

161 
154 
147 
141 
136 

130  -■ 

135 ; 

130 

116 ; 

111  ' 

107  ' 

104  I 

t<9  , 

9.^  > 

93  ' 

t 

89  ; 

86i 
83, 

80  ; 

I 

78    : 

73  \ 
69  ' 
66! 
64 

63  ! 

60 

.'M 

56 

54 

51 
49 
47 
46 
44 

42 
40 
39  . 
38 
35 

ai 

33  \ 
30  I 
39 
28 
26 


a. 
—5.146 

.l04 

.171 
.186 
.203 

.219 
.234 
.246 
.256 
.263 

.269 
.275 

.260 

.288 
.298 

.310 
.324 
.339 
.355 
.369 

.382 

.*)!/•' 
.399 
.403 
.405 

.408 
.411 
.417 
.425 
.436 

.449 
.463 
.476 

.489 
.500 

.508 
.514 
.519 
.522 
.525 

.530 
.537 
.546 
.558 
.570 

.583 
.595 
.606 
.614 
.619 

.622 
.623 
.623 
.624 
.627 

.631 
.638 
.647 
.658 
5.670 


11  " 
14  " 
15 
17 

16 
15 
12 
10  ; 

7  : 

6  ' 
6  ' 

5! 

8  ' 

10  . 

13 
14 
15 
16 
14 

13 
10 

7 

4 

9 

3 
3 
6 
8 
11 

13 
14 
13 
13 
11 

8 

6 

5 

3 

3 

5 

7 

9 
13 
12 

13 
13 
11 

6 

5 

3 

1 

I 
3 

4 

7 

9 
11 
12 
11 


ytar$» 

-1 .0994: 

-2.O022: 

049j 

076i 

104; 

I 

131; 

1591 

186i 

213 

241 

268! 
295' 
323! 

3.so; 

378 


.0029'    41.61 

I    54.8. 

68.0 

I     81. ]i 

I    94.3 

.0029,  107.5' 
;  120.7, 
I  133.6 
I  147.0 
160.2: 


I 
.0030' 


173.4, 
186.6 
199. 7| 
212.9 
226.1 


o 

320.2 
233.3 
246.4 
2.')9.4 
272.5 

285.6 
298.6 
311.7 
324.8 
337.8 

350.9 

4.0 

17.0 

30.1 

43.3 


405, .0030  239.3  56.2 


432; 
460* 

487  i 
514' 


I 


252.4  69.3 

265.6.  62.3 

278.8  95.4 

292.0  108.5 


542  .0030  305.1 

569 

597 

624     '  344.7 

651     I  357.8 


!  318.3 
,  331.5 


679  .0031 
706 
733 
761 

788 


816 
843 

870 
898 
925 

953 

2.0980 

2.1007 

035 

062 


121.5 
134.6 
147.7 
160.7 
173.8 

186.9 
199.9 
213.0 
226.1 
239.1 


.00311 


I 
.00321 


II. 0 
34.2 
37.4 
SO. 5 
63. 7j 

76.9.  252.3 

90.1,  265.3 

103.3.  278.3 

116.4   291.4 

129.6  304.5 


089i  .0032i 

117i  I 

144i  i 


I 


172i 
199| 

2261 .00331 

254!  I 

28l! 

308j 

336'  i 


363.0033 
39l| 

418 
445| 
473 


142. 8i 
156.0 
169.1 
182.3 
195.5; 

208.7' 
221.8! 
235.0 
248.2' 
261.4 

274.5 
287.7 
300.9 
314.1. 
327. 3j 

340.4' 

353.6' 

6.8 

20.0' 

33.1 


317.5 
330.6 
343.6 
356.7 
9.8 

23.8 
35.9 
49.0 
63.0 
75.1 

63.3 
101.3 
114.3 
127.4 
140.4 

153.5 
166.6 
179.6 
193.7 
305.8 


500.0034'  46.3  318.8 

527,  '  59.5  331.9 

555i  I  72.7  244.9 

582|  85.8-  258.0 

■2.1610.0034:  99.0;  371.1 

I 
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TABLE  I— CoKTiHCED.    FOR  THE  REDUCTION  OP  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 


EjiOch  ah.  SQm.  mean  timey  Wutkington, 


Sid.  time' 

1852.  Wash,  i 

i. 


G. 


H. 


Mar.  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 ; 

13  I 
13 

Hi 
15 

16 
17 
18 
19 
20 

21 
23 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Apr.  1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
13 
13 
14 

15 
16 
17 
18 

19 
30 
21 
33 

33 
34 

36  > 

37  ' 

2j 

30  : 


h. 

5.53 
5.59 
5.65 
5.73 
5.79 

5.85 
5.93 
5.98 
6.05 
6.11 

6.18 
6.35 
6.31 
6.38 
6.44 

6.51 
6.58 
6.64 
6.71 
6.77 

6.84 
6.90 
6.97 
7.04 
7.10 

-7.17 
7.33 
7.30 
7.36 
7.43 

7.50 
7.56 
7.63 
7.69 
7.76 

7.83 
7.89 
7.96 
8.03 
8.09 

8.15 
8.33 

8.38 
8.35 
8.41 

8.48 
8.55 
8.61 
8.68 

8.74 
8.81 
8.87 
8.94 

9.01 
9.07 
9.14 
9.30  I 

9.37  ! 
9.33 
9.40  ' 
9.47  1 


n.  fit,  $, 
12  10  53 
44 
36 
38 
31 


12  10  0 
12  9  54 

48 

43 
37 
31 
36 
33 

18 

13 

9 

5 

12  0  3 

12  8  59 

55 
53 
49 
47 

45 
43 
41 
39 
38 

38 
37 
36 
36 
36 

36 
36 
36 
36 
37 

38 
39 
40 
41 
43 

45 

47 
49 
51 

53 

55 

57 

12  8  59 

12  9  1 

4 

i 

0 

11 

14 

17 

12  0  20 


14  r 


h. 

7 


7 
6 


in.  5. 
19  40 
15  33 
U  5 
6  47 
3  38 

58  9 
53  50 
49  31 
45  11 
40  53 


6 
6 


36  33 

33  13 

37  53 

33  33 

19  13 

14  53 

10  33 

6  14 

1  54 

57  34 

53  15 

48  5G 

44  37 

40  18 

36  0 

31  43 

37  34 

33  7 

18  50 

14  33 

6 
4 


1  I 
1  i 
1 
1 

1  1 
'i 

2  I 
i2 
2 
2 

2  ' 

V. 

^  ! 

2  ! 

3; 

3  ! 

''I 

2  .' 

3 

3  ,' 
3 

3 


10  17 

6    1 

1  46 

57  31 

53  17 

49  3 
44  50 
40  37 
36  35 
33  14 

28  4 
23  54 
19  45 
15  37 

11  29 


4 

3 


7 
3 


22 
16 


59  11 
55    6 

51  3 
46  59 
42  57 
38  55 

34  54 
30  54 
26  55 
32  57 

18  59 

15     2 

11     G 

7  11 


2,57 
58 
58 
59 

2u9 

59 
59 
60 
59 

260 

60 
60 
59 
60 

260 

60 
59 
60 
60 

259 

59 
59 
59 
58 

258 
58 
67 
57 
57 

256 
56 
55 
55 
54 

254  i 
53  I 
53  : 
53  I 

51  I 

250 

5.1 
40  ; 
48  ' 

^^ 

247  I 

46  ' 
45  i 
45  I 

244  I 

43  ! 

42  ; 

42  . 

241  I 

39 

33  I 

238  ' 
37  ; 
M  . 
35 

231 


log 


g' 


1 
1 
1 


1 
1 


.66938 

.66983 

.67027 

071 

115 

159 
302 
345 

288 
330 

372 

414 
456 
498 
539 

581 
(123 
663 
705 
74G 

788 
839 
870 
913 
953 

.67995 

.68036 

078 

131 

1G3 

206 
248 
391 
334 
378 

422 
466 
510 
555 
601 

647 
G93 
739 
7r'G 
834 

682 

93U 

.68979 

.68029 

079 
130 
181 
2j2 


log  h. 


1. 


337 
390 
443 

497 

GO.S 
50GG4 


45 
44 

44 
44 

44 

43 
43 
43 
42 

43 
43 
42 
42 

41 

43 

41 

41  ■ 

I 

42 
41 

42 
41 
41 

42  ' 

41  , 

42  ■ 
41  ' 
42' 

43  i 
43  '< 

43 
43  i 
43  i 
43  ! 

44  ; 

44; 
44 
44 
45' 
46  I 

46 
46 
46 
47 

48 

48 

4"! 

4) 
50 

50 
51  ' 
51 

r>i 

5-2 
53 
53 

5:J 

5i 


5:) 


56 
50 


.27715 
673 
632 

594 
558 

524 
493 
465 
440 
418 

398 
380 
3G4 
350 
338 

328 
321 
316 
314 
314 

317 
322 
329 
339 
351 

366 
383 
403 
423 
446 

471 
498 
527 
558 
593 

628 
6G7 
708 
751 
797 

644 

892 

941 

.27991 

.28U42 

094 
147 
201 
257 

314 
372 
431 
491 

.OSl 
G12 
674 
736 

799 
H(;2 
92:1 

.28988 


42 

41 
38 

38, 
34 
31  ' 

28, 

25 

22 

20  ' 
18 
16 
14 
13  ' 

10 

I       , 

I 

5  . 

3' 

5 ; 

I 

09 

lil 

12  i 
15 

17  I 
19 

21  < 
23 

25 
27 
29 
31 
34 

36 
39 
41 
43 
46 

47 

48 
49 
50 
51 

52 

53 
54 
56 

57 

55 

:/j 

CO 
60 
Gl 
62 
62 

63 
63 
03 
03 
63 


log  i. 


f+^,f       t- 


€      €-T 


0.8878 
.8903 
.8926 
.8948 
.8968 

.8986 
.9003 
.9019 
.9034 
.9047 

.9059 
.9070 
.9079 
.9087 
.9093 

.9098 
.9102 
.9104 
.9103 
.9105 

.9104 
.9101 
.9097 
.9092 
.9086 

.9078 
.9069 
.9053 
.9046 
.9033 

.9019 
.9004 
.8987 
.8969 
.8949 

.8927 
.8904 
.8880 
.8855 
.8828 

.8799 
.8769 
.8738 
.870G 
.8G72 

.8G37 
.8600 
.8561 
.8521 

.8479 
.8435 
.«390 
.b343 

.8294 
.6243 
.8190 
.813G 

.P()>^1 

.^003 

.79G3 

0.7991 


25 
23 
22 
20 

16 
17 
16 
15 
13 

12 
11 

9 

8 

6 

5 

4 
o 

1 

1 
3 
4 
5 
6 

8 

9 
11 
13 
13 

14 
15 
17 

18  ! 
20  . 

23  ! 
23  ' 

■Ml 

25  ! 
27  ! 


29 
30 
31 
32 
34 

35 
37 
39 
40 

42 
44 

45 
47 

49 
51 
53 
54 

55 

5H 
00 
02 
64 


S. 

6.681 
.690 
.697 
.702 
.705 

.706 
.707 
.710 
.714 
.719 

.727 
.738 
.750 
.762 
.772 

.780 
.785 
.787 
.786 

.785 

.783 
.783 

.7t(6 
.791 
.798 

.803 
.820 
.831 
.841 
.849 

.854 

.858 
.859 
.861 
.863 

.866 

.873 
.880 
.891 
.902 

.914 
.923 
.934 
.940 
.943 

.945 
.946 
.94G 
.948 

.931 
.937 
.96G 
.977 

5.989 

0.002 

.013 

.030 

.():)«; 

.U4U 
i.043 


I 

5 
3 

1 
1 
3 
4 
5  . 

8 
11 
12 
12 
10 

8 

5 

2  I 

1 

1 

2 
0 
3 
5 

7  .' 

10 

13 

11  ■ 

10  I 

8 

I 
5 

4 

1' 


3 

3 

6 

8 

11 

II 

12 
11 
9 
G 
3 
o 

1 

2 
3 
fi 
0 
11 

12 

13 

II 

9 

8 
0 
4 
3 
4 


I 


I 


years. 

•2.1637  .0034, 
664  I 

692  I 

719  • 

746  ! 


o 

112.2 
125.4 
138.5 
151.7. 
164.9   336.4 


o 

284.1 
297.2 
31/. 3 
323.3 


774  .0034'  178.1 


801! 
829, 
85G: 
883 


191.3. 

204.4 
I  217. G 
!  230. fc! 


911  .0035 
938  i 

9GG'  I 

2.1993:  ! 

2.2020  ! 

048  .0033' 
073  j 

102?  ! 

130  I 

157  ! 

180!. 0036 

239 
267 
394; 

321  .0036 
349! 
376; 
404 
431  j 

458.0037 

486 

513' 

541 

5Gi< 

595.0037 

623, 

650, 

677 

705 

732  .003?' 

76t) 

7t^7 

814 

84:2 

8G9  .003: 
89  G  I 

924  I 

951  I 

2.2979  .0033; 

2.300G 

033'  ' 

OGI  I 

Os.v  .003J. 

113 

143 

170' 

I 


244.0, 
257.1 
270.3 
2:^3. 5i 
296.7 


19-  .001) 


23:j| 
-2.32ii0  .0010 


309.8 
323.0 
336.2 
349.4 
2.5 

15.  i 

2^.9| 

42.1 

55.3 

68.4 

81.6, 

94.8 

108. 0! 

121.1' 

134.3 

i 

147.5: 

160.7 

173.8! 

187.0 

200.2; 

213.4 
226.5; 
2.39.7; 
232.9' 
266.1 

279.2 
292 . 4 
:m3.ti 
318.7 
331.9 

313.1 

333.3 

11.5 

24.7 

37.  S 
31.0 
G4.2 

I  I  .- 

90.; 
103.'. 
llG.i! 
130.1 

143.rj 
j:)f;.  ■ 

i(io.»; 

l>2..s 


349.5 

3.5 

15.6 

28.7 
41.7 

54.8 
67.9 
80.9 
94.0 
107.0 

120.1 
133.2 
146.2 
1.59.3 
172.4 

185.4 
198.5 
211.6 
224.6 
237.7 

250.8 
263.8 
276.9 
290.0 
303.0 

316.1 
329.2 
342.2 
355.3 

8.4 

21.4 
34.5 
47.5 
GO. 6 
73.7 

8G.7 

99.8 

112.9 

123.9 

139.0 

15-M 
1G3.1 
178.2 
191.3 

204.3 
217.4 
2.30.3 
243.3 

236.  G 
2G9.7 
282 . 7 
295.8 

30.S.^- 
3'il.:i 
333.0  I 
348.0  j 

I 
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APPENDIX. 


TABLIi  1— Continued.     FOR  THE  REDUCTIOJNJ  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 

Kpoch  G^.  &i2m.  mean  iimtj  U'ashington. 


1852. 


.May  ] 


13 
14 
15 


Si«l.  tiiiH^ 


h. 

l).r»3 
i).GO 
D.GG 

D.Ti) 

y.ii3 

lU.OG 
10.1:2 

10.19 
10.t»5 
10.3i2 
10.31) 
10.45 

10.53 
10.58 
10.  (>5 
10.71 
10.78 


6 


13 
14 


2*> 


111.85 
10.91 
10.98 
11.04 
H.ll 

11.17 
11.24 
11.31 
11.37 
11.44 


"•;  ! 


»    ! 


11.50 
11. .'S7 
11.64  ! 
11.70  . 
11.77  ■ 

11.83  ; 

11.90 

11.90  ; 

1-2.03  ; 

12.10  ' 

12. IG  : 
12.23 
12.29 
12.3G 
12.42  , 

12.49 
12.50  : 
12. G2 
12.  G9 

12.75  . 
12.62  . 

12.88 
12.95 

13.02 
13.08  ' 
13.15  . 
13.21 

13.28  . 
13.34  ; 
13.41 
13.47  , 


10 


50 
53 


0    58 


o;) 


49 


18 


kt 


bi 


i>.i 


S15 


35 


lo 


g  g' 


,  1.69720 
I  777 

835 
i  893 

,  1.6D952 

1.6O011 

I  071 

131 

i  192 

'  254 

!  31G 

378 
441 
504 
568 

632 
696 
761 
827 
;  893 

'  1.00959 

I  1.O1026 

093 

161 

229 

I 

!  297 

I  365 

I  434 

'  503 

:  573 

642 
712 

782 
852 
923 

1.01993 

1 .02064 

135 

206 

277 


35 


23  26 


1  1.02987 

1.O3058 

129 

199 

270 

340 

410 

I    479 

549 

618 

;    687 

1.03756 


-1  ' 


-I  I 


.29051 
114 
177 
240 
303 

366 
429 
491 
553 
614 

674 
733 
792 

850 
908 

.20965 

.30021 

076 

130 

183 

236 
287 
336 
384 
430 

475 
518 
560 
600 
639 

676 
712 
746 

778 
808 


63  I 


•?!  I 
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\BLE  1— Continued.     FOR  TFIE  REDUCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1850.0. 

Epoch  G/i.  53m.  mean  time,  Washington, 
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13.94 
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TARLE  I--Comtint;f.p.     FOR  THE  llEDLCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1850.0. 

Epoch  GA  5-12m.  mean  timCf  Ji'athington. 
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I 


1.07135 

I  173 

I  210 

247 

284 

i  321 

357 
393 
429 
464 

500 
535 
569 
604 
639 

673 

708 

742 

776 
810 

844 

!  878 

912 

946 

!l.O7980 

!  1.O80I4 
048 

i  082 

116 
150 

■  185 

I  220 

:  254 

'  289 

325 

I 

360 
396 
431 
467 
504 

541 
578 
615 
652 
690 


729 
768 

807 
847 

887 

928 

1.08969 

1.O9010 

052 
094 
137 
180 


I 


3;J 
37 
37 
37 

37 
30 
.36 
36 
35 
38 
35 
34 
35 
35 

34 
35 
3t 
34 
34 

34 
34 
34 
34 
31 


ai ! 


311 

34| 
34  I 

31  I 

I 

35 
35 
34 
35 

36 

35 
36 
35 
33 
37 

37 
37 
37 
37 
3d 

39 
39 
39 
40 


267 

312 

1 .09357 


40 
41 

41 

41 

40 
4v2 
43 
43 
43 
U 

45; 

Z    45  . 


223    ,J 


•16 


1. 


.27801 
758 
717 
678 
640 

604 
569 
536 
506 
477 

451 

428 
407 
387 
370 

355 
342 
330 
322 
316 

312 
310 
312 
315 
321 

330 
342 
355 
371 
389 

410 
433 
4.58 
485 
515 

546 
580 
615 
652 
692 

733 
776 

821 
8(>8 
916 

.27967 

.28019 

072 

127 

183 
240 
298 
357 

417 
478 
539 
602 

666 
730 
794 

23859 


43 
41 
39 

38 

3»1 
35 
3:i 
30 
29 

26 
23 
21 
20 
17 

15 

13 

12 

8 

6 

4 
2 
2 
3 
G 

9 
12 
13 
16 
18 

21 
23 
25 
27 
30 

31 
34 

;« 

37 
40 

41 
43 
45 
4< 

4S 

51 
52 
53 
55 

56 


57 


5S 
59 

GO 
61 
Gl 
63 

Gl 
64 
61 
65 


-  I 


..  ! 


I 


nO.8826 

.8851 
.8876 
.8900 
.8923 

.8944 
.^964 
.6983 
.9000 
.9016 

.90.30 
.9043 
.9055 
.9066 
.9075 

.9083 
.9090 
.9096 
.9100 
.9103 

.9105 
.9105 
.9104 
.9102 
.9099 

.9095 
.9089 
.9082 
.9073 
.9063 

.9052 
.9040 
.9026 
.9011 

.8995 

.8977 
.8958 
.8938 
.8916 
.8892 

.8866 
.S840 
.8812 
.8783 
.8752 

.6720 
.6686 
.8651 
.8614 

.8575 
.8534 
.8492 
.8447 

.8401 
.8353 
.K303 
.8252 

.8199 
.8143 

.808.') 
)iO.8025 


25 
25 
24 
23 

21 
20 
19 
17 
16 

14 
13 
12 
11 
9 

8 
7 
6 
4 
3 

3 

1 

9  ! 
3 

4 

6  ! 

i 

I 

0  : 
10 

11 
12  ' 

14  , 

15  ; 

16  i 

18  ■ 

19  : 
20 
22 

24  ; 

26 

»»; 

28  ! 


29  I 

31   I 

3-3  ; 

31  ! 
35  i 
37 
39 

41 
42 

«; 

46  I 

48  I 

50 

I 

51  I 
53  ! 
56  ' 

5-*  ■ 
60. 
C2  - 


$. 

—7.181 
.182 
.186 
.192 
.200 

.210 
o.>.) 

.233 
.242 
.250 

.254 
.257 
.2.59 
.261 
.263 

.266 
.271 
.279 
.290 
.302 

.313 
.324 
.333 
..338 
.341 

.343 
.341 
.341 
.342 
.344 

.349 
.356 
.366 
.377 

.388 

.398 
.406 
.412 
.415 
.417 

.418 

.420 
.423 
.428 
.437 

.443 
.461 
.474 

.487 

.497 
.505 
.511 
.513 

.515 
.515 
.518 
.521 

.528 

.537 

.548 

—7.561 


1 

4 
6 

8 

I 

10 
12  I 

11  ■■ 
9  ' 
8 

I 
I 

4 
3  ! 

2; 


5 


8 
11 
12 

11 

11 

9 

5 

3 

S 
S 
1 

9 
5 

7 

10 

11 

11 

10 

8 

G 

3 

2 

I 

9 

3 

5 

9 

11 

13 

13 

13 

10 

8 
G 
9 

3 

3 
3 

7 

9 

II 

13 

13 


I 


years. 
-2.O67.V.0052 
702 

730;  i 

784,  I 

8 1 2'.  00,52 

839;      ; 

866i  ' 

894       ; 

9211 

949|.0053 
2.0976i  ' 

2.7003! 


.0053- 

I 


031; 
058 

085 
113 
1401 
168 
195 

222  '0054 

250' 

277 

304 

332 


o 
16.7 
29.8 
43.0' 
56.2 
69.4 

82.5 

95.7 

108.9' 

123.1' 

135.2 

143.4' 
161.6 
174.8' 
187.9 
201. 1> 

214.3.' 
227.5 
240.7 
253.9' 
267.0' 

280. 2! 
293.4 
306.5' 
319.7,' 
332.9 


.0054 


359 
387 
414 
441 
469 

496  .0055 

523! 
551' 

578 
606= 


346.1 
359 .2; 
12. 4I 
25.6 

38.8 


o 

16S.1 
181.2 
194.2 
207.3 
220.4 

233.4 
246.5 
259.6 
272.6 
2S5.7 

298 .8 
311.8 
324.9 
337.9 
351.0 

4.1 
17.1 
30.3 
43.3 
56.3 

69.4 

82.5 

95.5 

108.6 

121.7 

134.7 
147.8 
160.9 
173.9 
187.0 


51.9  200.1 
65.1  313.1 
78.3  226.9 
91.5:  239.3 
104. 6|  253.3 

633.0055;  117.81  265.4 


660 
68ri 
715 
743 


131.01  27d.4 


;  144.2 
I  157.4 
'  170.5 


391.5 
304.6 
317.6 


770:  0056.  183.7  330.7 
;  196.9'  343.6 
,  210.1  356.8 
j  223.2  9.9 
.  236.4'    33.0 


797^ 
825 1 


85y,  I 

879-  i 

907J.0057i 

934|  I 

9621       ; 

2.7989|  1 

2.80161 -^^"i 
044|  I 

071  I 

098'  , 

1261.0057; 

153;  I 

Iriij  I 

208|  i 

a35..0058 

263! 
290: 
-2.8317'. 0059 


249.6>  36.01 

263.8  49.1 

275.91  59.8 

289.1!  73.9 

303.3'  83.3 
315.5'  101.4 
328.6'  114.4 
341. 8i  197.5| 

355.0'  140.5 

8.3;  153.6 

21.4  166.7 

34.5,  179.' 

47.7^  I99i 
6i).9  205.9 

74.1  91^-9 

87.2  239.0 


I 


TABLES. 


f  81  j 


T  ABLE  1-CoNTijjccD.     FOR  THE  REDUCTION  OP  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 


Epoch  Ok.  S2tn.  mean  timef  Washington. 


Sid.  time 

1852. !  Wash. ; 


Nov.  1 
2 
3 
4 
5 

6 
7 
6 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
2U 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

Dec.  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16  '. 
17 

18  : 

19, 

20  I 

21  : 

2;>| 

23  ■ 

24  I 
25 

2G 
27  I 

28 
29 
30 
31 


h, 

21.62 
21.69  ! 
21.76 
21.82 
21.89  • 

21.95 
22.02 
22.08 
22.15 
22.22  ' 

22.28 
22.35 
22.41  i 
22.48  ; 
22.54  ' 

22.61  ; 
22.68  I 
22.74  i 
22.81  I 
22.87  ' 

22.94  I 
23.00  ' 
23.07 
23.13 
23.20 

23.27 
23.33 
23.40 
23.46 
23.53 

23.60 
23.66 
23.73 
23.79 
23.86 

23.92 
23.99 

0.05 

0.12 

0.19 


I 


0-25 
0.32  I. 
0.38 
0.45 
0.51  1 


0.58 
0.G3 
0.71 
0.78 


?  I 


0.84 
0.91 
0.97 
1.04 

1.11 
1.17 
1.24 
1.30 

1.37 
1.43 
l.,50 
1.56 


h,  NS.     s. 
12    O    9 

12 
15 
18 
21 

24 
26 
29 
32 
35 

38 
41 
43 
46 
49 

52 

54 

57 

19    0  59 

12    1    2 

4 

6 

8 

10 

12 

14 
16 
17 
19 
20 

21 
22 
23 
23 
24 

24 
23 
23 
23 
23 

23 
22 
::! 
20 
19 

17 
15 
14 
12 

9 

7 

5 

12    1    2 

12    0  59 

56 
53 

50 

47 

43 

39 

12    0  35 


3 
3 
3 
3 

3 
S 
3 
3 
3 

3 
3 
3 
3 
3 

3 
Q 
3 
3 
3 

si 

3 
3 
3 
3 

3 
3 
1 
3 

1 

1 
1 

] 


h.  m.  5. 

15  11  11 

7 

16  3 

14  59 


55 


51 
47 
43 
39 
35 

31 
27 
23  13 
19  17 
15  22 


0 
0 
1 
2 
4 

6 

9 


1  ! 


11  27 

7  33 

14    3  39 

13  59  46 

55  53 

52  1 
48  9 
44  18 
40  27 
36  37 

32  47 
28  58 
25  9 
21  20 
17  32 

13  44 
9  56 
6  9 
2  22 


13 


1 
1 
1 
1 

2 
3 
1 
2 

3 
2 
2 
3 

3 
3 
3 
3 
3 

4 
4 
4 
4 


12  58  35 

54  49 
51  3 
47  17 
43  32 

39  47 

36  2 
32  17 
28  32 
24  48 
21     3 

17  19 

13  35 

9  50 

6    6 

12  2  21 
ill  53  37 
i      54  53 

51     8 


344 
43 
43 
41 

341 
40 
39 
39 
38 

238 
37 
36 
36 
35 

833 
34 
34 
33 
33 

832 
33  I 

31  I 

31  I 

30 

I 

230  I 
29  I 
89 
29 
28 

328 
28 
27 
37 
27 

226 
26 
26 
25 
25 

22.->  I 
25 


1.6O403 

449 
496 
543 
591 

639 

688 

i  737 

787 

837 

888 

939 

1.68991 

1.7O043 

096 

149 
202 
256 
311 
366 

421 
477 
533 
589 
646 

704 
761 
819 
878 
937 

1.70996 

1.71055 

114 

174 

234 

294 
354 
414 
475 
536 


46 
47 
47 
48 

48 

49  I 
49 
50 

50  i 

51 

51  i 
53  i 

62 
53  ' 

53 

54! 
55: 
55 

55  '■■ 

56  I 
56  I 
56  I 
57 

58  ' 
57 

58  1 

59 

59 

59 
59 
59 
60 
60 

60 
60 
60 
61 


25 
24 
25 


47  24 
43  39 
39  54 
36    9 


;  3.2  24 
2S  39 
24  54 

11  21     9 


224 
21 
25 
21 

225 
24 
24 
25 

224 
25 


25 


2->.") 
2.-. 
2.> 


2.') 


20: 


597 
658 
719 
7r^0 
841 

903 
1.71964 
1.720l>5 

086 

147 
209 
270 
330 

391 
4.)2 
513 
573 

<J33 

G!)3 

752 

1.72S12 


I 


61 

Gl 
61 
Gl 
61 
Gl 

62 
Gl 
61 
61 

01 
6-2 
61 
60 

61 ; 

61  , 

61  ! 

60  , 
GO  I 
GO 
59  ■ 
GO  ! 
59 


1.28924 

1.28989 

1.29055 

120 

186 

252 
3J7 
382 
447 
512 

576 
639 
702 
764 
826 

887 

1.29947 

1.3O006 

063 

119 

175 
230 
283 
335 
385 

433 
480 
526 
571 
613 

653 
692 

i  730 

765 

I  798 

830 
860 
887 
913 
936 

958 

978 

1309&5 

1.31011 

024 

036 
045 
052 
057 

059 
060 
058 
054 

048 
039 
027 
014 

1.31000 

1.309-:I3 

963 

1.30943 


65  j 

66  ! 
65' 
66' 

66  I 
65  i 
65  . 
65  ' 

64 
63 
63 
62 
63 

61 
60, 
59  I 
57 

-I 

sa 

55I 

S3' 
53  i 

50; 

48  ! 

47 

46 

45 

42 

40 
39 
38 
35 
33 

33 
30 
27 
26 


nO.7963 
.7899 
.7832 
.7'i63 
.7692 

.7617 
.7540 
.7461 
.7379 
.7293 

.7205 
.7113 
.7017 
.6918 
.6816 

.6709 
.6598 
.6484 
.6364 
.6238 

.6108 
.5973 
.5832 
.5685 
.5531 


64 
67 
69 
71 

75 
77 
79 
&i 
86 

88 
92 
96 
99 
102 

107 
HI 
114 
180 
126 

130 
135 
141 
147 
154 

160 
163 


.5371 

.5025  "® 
.4840  ^^ 
.4645  *®5 

•4439^ 
.4221  ^*® 
.3990  ^^ 
.3746  ^^ 
.3484  262 

.3205^ 
.2903  ^ 
.25t?0  323 

.2228  ^ 
^  n  0.1842  3W 


82 

20 
17 
16 
13 

12 
9 
7 


5 


— 1.365- 

.243 

1.100 

0.957 

.813 


427 


2 
1 
2 
4 

6 

9 

12 

13 

14 
17 
20 
20 
23 


J  42 
143 
143 
Mi 

144 

144 
145 
144 
145 
-O.091  145 

+^•9?.'!  145 


.669 

KCtr 

.380 
.236 


-.  I 


5. 
—7.574 
.586 
.597 
.605 
.611 

.616 
.620 
.624 
.629 
.637 

.647 
.659 
.674 
.689 
.704 

.717 
.728 
.737 
.743 

.748 

.751 
.756 
.761 
.768 
.778 

.791 
.805 
.820 
.835 
.849 

.861 
.871 
.879 

.885 
.891 

.898 
.907 
.918 
.9,32 
.948 

.965 

.982 

7.998 

8.012 

.024 

.034 
.040 
.045 
.050 


.199 
.343 

.487 

.632 

.  I  id 

O.920 

1.064 

.207 

.350 

+1.193 


144 

144 
145 
144 
144 

144 
143 
143  ! 
143 
142 


12  I 
11 

8 

6 

5 
4 
4 

5 

8 

10 
12 
15 
15 
15 

13 
11 

9 

6 

5 

3 
5 
5 

7 
10 

13 
14 
15 
15 
14 

13 
10 

8 

6 

6 

7 

9 
11 
14 
16 

17 

17 
16 
14 
12 

10 
6 
5 


5 


years. 
—2.8345] 
372 
4001 
4271 
454| 

482!, 

509| 

537i 

5641 

591; 


0059! 


.O.'ie 
.064 
.075 

.088 

.103 
.120 
.136 
.151 

.164 

.  175 

.184 

-8.191 


6 

8 

11 

13 

.15 

17 
16 
15 
13 

11 
9 

4 

6 


O  O 

100.4  245.1 

113.61  258.1 

126.8  271.2 


00591 


I 


139.9 
153.1 

166.3 
179.5 
192.6 


284.3 
297.3 

310.4 
323.5 
336.5 


205.81  349.6 
219.0}      2.7 


619. 0060'  232.2 


646 
673! 
70ll 

728; 

756  .0061 

783 

810 

838 

865 

892;. 0061 

920, 

947' 
2.89751 
2.9002 


029;. 0062 

057; 

084 

112; 

139 


245.4 

258.51 
271.7 
284.9 

298.1 
311.2: 
324.4 
337.6 

3.50.8 

3.9 
17.1 
30.3 
43.5 
.'>6.6 


15.7 
28.8 
41.8 
54.9 
68.0 

81.0 

94.1 

107.2 

120.2 

133.3 

146.4 
159.4 
172.5 
185.6 
198.6 


166.0062 

194i 

221 

248 
276 

303  .0063 

33l! 

358 

385 

413= 


I 


440  .0064 

467  I 

4951 

522  ' 

550. 

577  .0064 

604 

632  1 

659 

686  .0065 
714' 

741       ; 

769' 

796  .00^*5 

823' 

851  1 

878. 

905  .0066 
933 

960  ' 

■2.993S  .0066 


69.81  211.7 

83. Ol  224.8 

96.2!  237.9 

109.4]  250.9 

122.5!  264.0 

277.0 
290.1 
303.1 
316.2 
329.3 

342.3 
355.4 

8.5 
21.5 
34.6 

47.7 

60.7 
73.8 
«6.9 
99.9 

113.0 
126.1 
139.1 
152.2 

165.3 
178.3 
191.4 
204.4 


135.7 
148.9 
162.1 
175.2 

188. 4i 

201.6' 
214. 8i 
227.9 
241.1, 
254.3, 

267.5 

293.8. 
307.0, 
320.2' 

3.S3.3' 

346.5 

359.7, 

12.9, 

26.0' 
39.2 
52.4 
65.6. 


78.8  217.5 

91.9  230.6 
105.1,  243.6 
118. 3,  256.7 

131.5  269.8 

144.6  2.■^2.8 
157.8  21».').9 
171.0  309.0 
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TABLE  I— CovTWUBD.    FOR  THE  REDUCTION  OP  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 
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TABLE  1— CoyrnnrED.    FOR  THE  REDUCTION  OP  THE  APPAREiNT  PLACES  OF  FIXED  STARS  TO  1850.0 

Hjpodk  64.  53m.  «ieaii  timt,  Waikinglon. 


.Sid.  time 
1853.  i  Wash. 


July  I 
2 
3 
4 
5 

6 
7 
8 
9 
10 

II 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Aug.  1 

2 

3 

4 

5 
6 

7 
8 
9 


4. 
13.52 
13.59 
13.66 
13.73 
13.79 

13.85 
13.92 
13.98 
14.05 
14.12 

14.18 
14.25 
14.31 
14.38 
14.44 

14.51 
14.58 
14.64 
14.71 
14.77 

14.84 
14.90 
14.97 
15.04 
15.10 

15.17 
15.23 
15.30 
15.36 
15.43 

15.49 
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16.68 
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17.33  , 
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52 
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43 

40 
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5 
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5 

15 
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10 
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50     1 

5 
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5 
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5 
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5 
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40 

5 
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35 

5 

ft 
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24 

5 
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5 
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14 
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9 

5 

4  49 
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11  61  59 
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49 
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39 
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J4 
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33 

34 

30 

26 
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•5 
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5 
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27 

23d 

39 
29 
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461 
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114 
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204 
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335 
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463 
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546 
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708 
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864 
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1.81977 
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051 

037 
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471 
426 
380 
332 
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233 
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1.29965 
909 
852 
794 
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30 
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55 

56 

56 
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62 

G2 
61 
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.2874 
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51 
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99 

95 

93 

89 
87 

84 
81 

78 
76 
73 
71 
68 

66 
64 
62 
60 
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15 
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628     i 
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683 
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I 
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385 
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340  .009G 
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394 
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449  .0097 

477: 
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296.3 
299.5 

312.6 
325.8 
339.0 
352.3 
5.3 

18.5 
31.7 
44.9 
59.0 
71.2 

84.4 

97.6 

110.7 
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150.3. 
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93.. V: 
lOG.r. 
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o 
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245.3 
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349.7 
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28.9 
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55.0 
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81.1 
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337.9 
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31.7 

34.7 

47.8 
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73.9 
87.0 

100. 0 
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APPENDIX. 


TABLE  I— Cos'TiKCED.     FOR  THE  IIEDUCTION  OP  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1S60.0. 

Epoch  6A  5r2m.  tncan  lime^  IVatkington. 
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01 
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10 
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17 
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0 
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1.829H5 
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705 
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948 
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33 
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315 
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386 
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453 
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.9082 
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.9066 
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.9043 
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.8S73 
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.85S5 
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.8459 
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.400 
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.402 
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.405 
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.437 
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.453 
.466 
.471 
.475 
.476 

.477 
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.482 

.487 
.494 

.504 
.515 
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.541 
.553 
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.567 
.571 
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.654 
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o 
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o 

7 
10 
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12 ; 

8  I 

t 
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4 
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11 
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9 
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4 
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251.5  1.3 
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709 
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813' 
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36.4    145.1 
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115.4  223.5 

126.6  236.5 

141 .8  249.6 
155.0,  262.6 

163.1  275.7 

181.3  288.8 

194.5  3UI.8 

207.7  314.9 

220.9  323.0 
234.0  341.0 

247.2  354.9 

260.4  7.9 

273.6  20.3 
2S6.r  33.3 
299.9  4G.4 


^'.oiosl 


03i 

064! 

092' 

119' 

147; 

174'  0106 
20I1 
22a< 
256' 

234 

—8.8311  .0107 


313.] 
326.3 
339.4 
352.6' 

5.8 

19.0' 
32.2 

45.3: 

58.5 
71.7^ 

84.9 

98.0 

111.2 

124.4 

137.6 


59.4 
72.5 
85.6 
98.6 
111.7 

124.8 
137.8 
150.9 
163.9 
177.0 

190.1 
903.1 
216.9 
2^.3 
243.3 

255.4 
263.5 
231.5 
294.6 1 
307.71 

216.6;  330.7 

i 


I 

150.7i 
163.9^ 
177. li 
190.3- 
203. 4i 


fvai 


TABLES. 
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TABLE  I— CoKTiKUiD.    FOR  THE  REDUCTION  OP  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1850.0. 


Efodi  6&  9Bm.  tMon  Hine^  Wathington* 


\ 


1863. 


Sid.  time 
Wash. 


Not.  1 
3 
3 
4 
5 

6 

7 
8 
9 

ro 
11 

13 
13 
14 
15 

16 
17 
18 
19 
20 

SI 
22 
23 
24 
25 

26 
27 
28 
29 
30 


Dec 


1 
3 
3 
4 
5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 


I 


-  I 


16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

28 
29 
30 
31 


A. 

21.61 
21.67 
21.74 

21.80 
21.87 

21.93 
22.00 
22.07 
22.13 
22.20 

22.26 
22.33 
22.39 
22.46 
22.53 

22.59 
22.66 
22.72 
22.79 
22.85 

22.92 
22.99 
23.05 
23.12 
23.18 

23.25 
23.31 
23. .M8 
93.45 
23.51 

23.58 
23.64 
2.J.71 
23.77 
23.84 

23.91 

23.97 

0.04 

0.10 

0.17 

0.23  ! 

0.30  i 

0.37  ! 

0.43  , 

0.50  ' 

0.56  I 
0.63 
0.69  I 
0.76 

0.83  ! 

0.89 

0.96 

i.oa 

1.09 
1.15  i 
1.2;>  i 

1.29 : 

1.35 
1.42 
1.4d  ' 
1.55  ' 


G. 


A.      fll.    S. 

11  60    5 

8 
10 
13 
16 

19 
22 
25 
27 
30 

32 
35 
37 
40 
42 

45 

48 
50 
53 
55 

11  60  58 

11  61    0 

2 

4 

6 

8 
10 
12 
14 
16 

17 
18 
19 
20 
21 

22 
23 
24 
24 
25 

25 
26 
26 
26 
26 

25 
25 
24 

24 

23 
22 
21 
20 

19 
18 
16 
14 

12 

10 

8 

11  61     6 


H. 


3 
o 

3 
3 

3 
3 
3 

3 
3 

*i 
3 
9 
3 
2 

3 
3 
3 
3 
S 

3 
3 
3 
3 
3 
9 
3 
9 
3 
3 


i  A. 
16 


16 
14 


m.  f. 

12  10  2,3 

4 
2 
1 


logg- 


log  h. 


4 

0 

56 


52 
48 
44 
40 
36 

32 

28 


0 
0 
0 

1 

3 

5 

8 


24  11 
20  15 
16  19 


1^ 
13 


12  24 

8  30 

4  36 

0  43 

56  50 

52  58 

49  6 

45  15 

41  24 

37  34 

13 
12 


33  44 
29  54 
26  5 
22  16 
18  28 

14  40 

10  52 

7    5 

3  18 

59  31 

55  45 
51  51) 
48  13 
44  28 
40  43 


36 
33 
29 
25 
21 


58 
13 
28 
44 
59 


43 
43 

41 

241 
40 
40 
39 
33 

339 
37 
37 
38 
36 

335 
34 
34 
33 
33 

33-2 
33 
31 
31 
30 

330 
30 
39 
89 
38 

338 
98 
27 
27 
37 

330 
38 
96 
95 
95 

2a'> 

25 
2t 
25 


1 .84466 
500 
534 
568 
602 

637 
672 
708 
744 
781 

818 

855 

i  893 

!  931 

1 1 .84969 

'  1 .86007 
046 
085 
125 
165 

205 
245 
286 
327 
369 

411 
453 
495 
538 
581 

624 
667 
711 
755 


12 


I 


3 

2 ; 

2  ! 

2' 

2  I 
n 


13  15 

14  30 
10  46 

7     1 

3  17 
59  32 
55  48 
52    3 

49  19 
44  34 
40  50 
37 


_  20-1  I 


5 


25 
31 
25 

224 
25 
24 
25 

2.-'> 
24 
25 


235 


33  20    3. 

rmJ      Oil         jj,. 


ill 


2.-)  -19 
22     4 


25 

2>r) 


799 

843 

887 

931 

1'.85976 

1.86021 

005 
110 

l.)D 

200 
245 

2111 
33<> 
3H1 
4'n 

473 

518 
503 
G08 

053 

GiH 
743 

7S8 

833 

!ia3 

1.86907 


I 
31 
34  ' 

34  I 
31  ' 

35 
38 

36; 

37, 

37  I 

37  I 

38  ' 

35  ! 

38  , 

38i 
39 

39  , 
40 

40  I 

40I 

40 

41 

41 

42 

42 
42 
42 
43 
43 

43 
43 
44 
44 
41 

44 
44 
44 
45 
45 


1.38907 

1.28972 

1.39038 

103 

169 

234 
300 
366 
431 
496 

560 
623 

686 

748 
810 

871 

932 

1.29992 

1 .30050 

107 

162 
217 
271 
323 
374 

423 
470 
516 
561 
604 

645 
684 
•  721 
757 
790 

822 
852 

880 
906 
930 


41 

45 
45 
45 
45 

4G 
45 
45 
46 

46 
45 
45 
45 

45 

45  I 
45  I 

43 1 
■"•'i 

45  I 

41 

45 


952 

972 

1.3O990 

1.31000 

020 

03:2 
041 
049 
054 

057 
058 
057 
054 

048 
040 
030 
OIS 


1.31001 

1 .30;)S7 

90S 

1.30948 


65 
66 
65 
66 

65 

66 
66 
65 
65 

64 
63 
6) 
62 
62 

61 
61 

6) 
58 
57 

55 
55 
5^1 
52 
51 

49 
47 

.43 
45 
43 

41 
39 
37 
36 
33 

32 
30 

28 
36 
94 

22 

20 
IS 

k; 
11 

12 
0 

e 


5 


3 
1 
1 
3 

6 

8 

10 

12 

14 
17 
VJ 
20 
23 


logi. 


I 


I 


I 


.308 
.452 


/+^,/ 


riO.7980  g4 

.7916  gQ 

. 7850  Ao 

.<iol  .71 

.7710 

73 

.7637    76 

.7561      nn 

.7482   g., 
.7400    al 

88 

.7228   9.2 

.71.36    94 

.7042    93 

.6944  joa 

.6842 

106 

.6736  109 

.6627  ,,4 

.6513  119 

.u<iJ4  i()o 

•6271    1 
198 

.6143  134 

.6009  ,40 

.5869  ,45 

.5724  ,52 

•5572  ,^ 

159 

.5413  1Q6 

.5247  175 

.5072  igu, 

.4888  ,92 

.4696 

303 

.4493  215 

.4278  228 

.4050  941 

.3809  258 

•3551  _ 
276 

.3275  295  I 

.2980  aai 

.2660  346 
.2314  375  I 
riO.1939  „,  I 

'^8         ■ 

1.135   :^, ' 

0.992  '■*•'  I 
.848  ^•*-*  I 

•'04 
.500  \\\  ■ 

.271  ^''^  I 

I    a-      ' 

—0.120 ,' !  I 

+0.018     * 
.103    ..' 


144 
145 


"^         114 
!  741 

141 

,      0.885  "* 
HI 

i.ojo,.,^; 
'        17.)      I 

I  ..u.»  I 

I  +1.458  ''*^ 
'  142 

1 


s, 
-10  687 
.698 
.712 
.7-27 
.742 

.755 
.767 
.777 

.784 
.788 

.791 
.795 
.799 
.806 
.816 

.827 
.841 

.855 
.870 
.883 

.894 
.903 
.910 
.915 
.921 

.927 
.934 
.944 
.9.57 
.972 

10.989 

11.008 

.025 

.039 

.052 

.061 
.069 
.075 
.080 
.087 

.095 
.100 
.118 
.133 
.149 

.160 
.181 
•195 
.200 

.215 
.221 
.227 
.233 

.241 
.252 
.204 

.280 

.297 

.315 

.333 

-11.349 


u 


\ 


c-r 


11 

14 
15 
15 

13 
]3 
10 

< 

4 

3 
4 
4 

7 
10 

11 
14 
14 
15 
13 

11 
9 

7 
5 
6 

6 

7 
10 
13 
15 

17 
19 
17 
14 
13 

9 
8 
6 
5 

7 

8 
U 
12 
15 
16 

17 
15 
14 
11 

9 
6 
6 
6 

8 
11 
12 
16 

17 
lb" 
1" 
IG 
15 


I—: 


ytars.]  \ 

3.8338  .0107i 
366. 
393 

420  ! 

448,  > 

475  .0108 
503 
530, 
557 

585; 


O      ! 

229. 8' 

243.0 

250.1 

269.3 

282.5 

295.7 
308.9 
32:2.0 
335.2 
348.4 


612  .0109 

639, 

<>67|  I 

694! 


722 


1.6 
14.7 
27.9 
41.1 
54.3 


o 

333.8 

346.9 

359.9 

13.0 

26.1 

39.1 
52.2 
05.2 

78.3 
91.4 

104.5 
117.5 
130.6 
143.6 
156.7 


749  .0109 

776i 

8O41 

831,  ! 

858|  'j 

886'. 0110 
9I3| 

941,  ' 

968;  , 

3.8995, 

3.9023.0111' 
050 
078i 

105  i 

132 

160  .0112 

187- 

214, 

242  ! 

269|  I 

297. 01 12 
.324  , 

35l!  I 

379  I 

406  I 

433.0113 
401 

4r^8 
510 
543  1 


67.4  109.8 

70.6  182.8 

93.8  U)5.9 

107.0  209.0 

120.1  222.0 

133.3'  2.35.1 

140.5  248.2 

159.7  201.2 

17J.8  274.3 

180.0  287.4 


199.2 

212.4 

225.6 

238.7' 

251.9' 

205. ll 

27H.3 

291.4' 

304.61 

317.8, 

331.0 

344.1; 

357.3 

10.5 

23.7 

.10.9 
.50.0 
03.2 
70.4 
h'.i.O 


570.0114    lO-J.: 


.59^ 
025 
65J 


.300.4 
313.5 
326.5 
339.6 
352.7 

5.7 

18.8 
31.9 
44.9 
58.0 

71.1 

84.1 

97.2 

110.3 

123.3 

130.4 
149.5 
J  02.5 
175.0 
1.^^.7 

201.7 
214.8 
130.1  227.8 
142.3    240.9 


I 


n5.i« 


m)  .0115    155 
707  I  lOS 

7.35  ,  Iv-l 

702         '  v:):> 

789*. 0116  20« 

817     I  2:->l 

844     ,  231 

872:  247 


.4 
.6 

.8 
.0 

.1 
.3 


/J 


254.0 
207.0 
2r  0 . 1 

^mtj  %J    •  0  0 

noo.2 

319.3 
3;i2.4 
:M5.4 

:<:><.  5 


8:):)  .0117  201) 

900  2:1.0  11.0 

954  -J^:.'.'  21.0 

■3.9981  .0117  300.4  37.7 
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APPENDIX. 


TABLE  l-CoNTiNUED.      FOR  THE  REDUCTION  OP  THE  APPAREJST  PLACES  OF  FIXED  STARS  TO  1860.0. 

Epoch  6A  SUm.  mean  time,  Watkington. 


C 


1851. 


Sid.  liinel 
Wash.  : 


Jan.    1 


i 

b 

y 

lu 

11 

1-2 

u 

14 
15 

16 
17 
IH 
VJ 
MO 

21 
')•■> 

2;j 
24 
25 

2G 
27 

21) 
3U 

31 
Feb.  1 

3 
4 

5 

() 

7 
8 

y 

10 

11 

12 
13 

14 
15 
10 
17 

18 
19 
2U 
21 

23 
24 
25 


G. 


3  . 

4 

5 


2f; 

27 

2d 


h. 

i.r;\> 
i.gj^ 

1.75 
l.Hl 

l.JsS 

1.95 
2.01 
2.05* 
2.14 
2.21 

o  07 

2.34 
2.40 
2.47 
2.54 

2.i;o 

2.G7 
2.73 
2.^0 
2.bG 

2.93 
3.00 
3.00* 
3.13 
3.19 

3.26 

3.:j2 

3.39 
3.46 
3.52 

3.59 
3.65 
3.72 
3.78 
3.o5 

3.92 
3.<LS 
4.05 
4.11 
4.18 

4.24 
4.31 
4.38 
4.44 

4.51 
4.57 

4.64 
4.70 

4.77 
4.S4 
4.90 
4.97 

5.03 
5.10 
5.16 
5.23 

5.30 
5.36 
5.43 


1160 


50.9 
48.0 
45.0 
41.9 

38.7 

35.5 
32.1 
28.6 
25.0 
21.4 

17.7 

13.9 

10.0 

6.0 

2.0 


1140  58. 0 
.53.9 
49.7 
45.5 
41.2 

36.9 
32.6 
28.3 
23.9 
19.5 

15.1 

10.7 

6.3 

11  40    1 .9 

11  48  57.5 

53.1 
48.7 
44.3 
iO.O 
35.7 

31.4 
27.1 

!  18.7 

14. G 

I  10.5 

6.4 

'  11  48    2.4 

,  1147  58.4 

54.5 
.)0.7 
46.9 


43.1 
39.4 
J.>.  i 
3-2 . 1 


2?. 6 
11  47  21.9 


H. 


h.    m.  s. 

11  51     4.1 

11  51     1.6 

11  50  59.0 

56.4 

53 . 7 


•J.C 
i».6 
',>.7 

I 

•3.9 

3.0  \ 

3.1  1' 
3.0  ■ 

3.2  I 
3.J  ■ 
3.0' 
3.G  ' 

3.6  I 

3.7  I 
3.?  ' 
3.U  ' 
4.0 


h.  m. 

11  18 

14 

10 

6 

11  3 

10  59 
55 


If^  OOfi 

46 


I 
4.0 

I 

4.0  I 

4.1  ' 
4.2 
4.-2 
4.3  , 

4.3 

4.3  ■ 

4.3  ' 

4.4  , 
4.4  , 

4.4  '■ 
4.4  1 
4.4 
4.4 
4.4  ] 

4.4  ' 

4.4 ; 

4.4 
4.3  I 
4.3  ' 

4.3  I 

4.3  \ 
4  "^  1 

4.a, 
4.1  , 
4.1  l 
4.1  ' 

4.0' 

I 

4.0  , 

3.8  : 
3.8 

3.8  ' 
37  , 


Z  3 


t  I 

3.5  I 

3.4  , 

3.3  i 
3.1 

I 


51 

48 
44 

40 
36 
32 
28 
25 

21 

17 

13 

9 

5 

10    1 

0  57 

54 

50 

46 

42 
38 
34 
30 
26 

00 

18 

14 

10 

6 

9    2 

8  o^i 
53 
49 
45 

41 
37 
33 
29 

25 
20 
16 
12 

8 

4 

8    0 

7  55 

51 
47 
43 

38 

34 

30 

7  26 


59 
12 

25 

38 

50 
.) 

13 

24 
35 
45 
55 
4 

13 
21 
29 
36 
43 

49 

55 

0 

4 

7 

10 
13 
15 
16 
17 

17 
16 
15 
13 

10 

I 

.3 
58 
53 
47 

41 
34 
26 

18 

9 
59 
49 

3d 

26 

14 

1 

48 

34 

*!? 
5 

50 

34 

18 
1 


i2G 
27 


2i 


^  I 


227  , 
27 

28 
28  ' 
2'J 

29 
30 
30 
31  I 

231 
32 
.■«  , 
33  . 
:»  I 

234 
34 
a'l  ^ 

36  ' 

37  , 

237 

.37; 

38  , 
39 

39 

I 

240  - 
41  ' 

41  < 

42  ' 
43' 

I 

243 
44 
45 
4r>  ' 

46  ' 
I 

24G  , 

47  I 

48  I 

48  I 

249  \ 
.'>0  I 

2r.a 

52 

53 
53 

251 
54 
55 

55 

956 

F     ■ 

.>! 

257 


logg- 


1.87012 
057 
101 
145 

188 

231 
274 
317 
360 
402 

444 

486 
528 
569 
610 

650 
690 
730 
770 
809 

848 

887 

925 

187963 

1.88U00 

037 
074 
110 
146 
182 

217 
252 
286 
320 
354 

387 
420 
453 
485 
517 

548 
579 
610 
640 

670 
699 
728 
757 

786 
814 
842 
870 

897 

924 

951 

1.88977 


1  89003 

029 

1.89055 


45 
44 
44 

-13 

43 

43! 

43' 

43  i 
42  ! 

I 

4.1 
*-  I 

42  I 

42  I 
41  I 

-I 

40  , 
40  I 
40  < 
40  I 
39  ! 

39  I 
39  j 
38  . 
38 
37 

37 
37 
35 
36 
36 

35 

35 

34 
•M  I 

33  I 
33  ' 

33 ; 

32  ! 
32 

31  i 
31  ' 
31  ' 
30  ' 

30  ! 
29  j 
29 
29 

29 

28  I 

28  i 

27 
27 
Hi 

20  , 

96  I 
26  , 


log  h. 


I 


1.30925 
900 
873 
844 
814 

782 
748 
711 
673 
633 

591 
547 
502 
455 

407 

357 
306 
253 
199 
144 

087 

1  3O029 

1.29970 

911 

850 

788 
726 
663 
599 
535 

470 
405 
33i) 
273 
207 

141 

075 

1.29008 

1.28942 

876 

811 
746 
681 
617 

554 
491 
429 
368 

308 
249 
191 
134 


-  1 


079 
28025 
1.27973 
922 


25 


-  I 


873 

825 

1.277o0 


25 

27 
2<» 
30 

32 
34 
37 
38 
40 

42 
44 

45 
47 

48 

50 
51 
.'» 
54 
55 

57 
58 
59 
.'i9 
61 

62 
62 
63 
64 
64 

65 
65 
66 
66 
66 

66 

66 
67 
66 
66 

65 
65 
65 
64 

63 
63 
62 
61 

60 
59 

58 
57 


55 


54 
52 
51 

49  I 
4J?  ' 
4.-»  I 
44  ! 


O.2041 
.2411 
.2750 
.3063 


.3624 
.3877 
.4115 
.4339 
.4551 

.4752 
.4943 
.5125 
..5298 
.5463 

.5620 
.5771 
.5915 
.6054 
.6187 

.6313 
.6436 
.6554 
.6667 
.6770 

.6880 
.6982 
.7080 
.7174 
.7265 

.7352 
.7436 
.7518 
.7596 
.7672 

.7744 

.7815 
.7883 
.7949 
.8012 

.8072 
.8131 
.8187 
.8242 

.8294 
.8344 
.6393 
.8440 

.8485 
.8527 
.8568 
.8608 

.8646 
.5>6s2 
.^717 
.0749 

.>780 
.eSlO 

O.C838 


370 

3:» 

313 
290 

271 
253 
238 
224 
212 

201 
191 
182 
173  , 
165  I 

157 

I 

l.''.l  ; 

144 

139  ' 

133  ' 

I 

126  , 

12:)  j 

118  : 

113  I 

109 

104  ' 

\wi ; 

98  ' 

«; 

91, 

67; 

84  I 

78  i 
76  , 
72  , 
71  ' 
68 
66 
63 

60 
59 
56 
55 


I 


I 


52 
50 
49 
47 

45  I 
42'' 
41  j 
40  , 

33  I 

^! 
-I 

31  I 

30  ' 

!»< 
26  i' 

I 


s. 
-11.364 
.376 
.385 
.391 
.396 

.402 
.409 
.418 
.430 
.444 

.459 
.4/.) 
.490 
.503 
.514 

.523 
.529 
..534 
.539 
.544 

..552 
.562 
.576 
.591 
.607 

.624 
.639 
.652 
.661 
.668 

.673 
.676 
.680 
.684 
.691 

.699 
.711 
.724 
.736 
.749 

.760 
.768 
.776 
.779 

.783 
.784 
.787 
.792 

.800 
.810 
.822 
.835 

.848 
.861 

.872 
.880 

.886 

.1^90 

■11.892 


12  I 
9 
6 
5 

6 

7 

9 
12 
14 

15 
16 
15 
13 
11 

9 

6 
5 
5 

5! 

I 

10  I 

14  i 

15! 
16 

17 

15 

13 

9 

7 

5 
3 

4  i 

4  i 

7 

8  : 

12  ' 
13! 

12 ; 

13  I 

11  i 

si 

8  ! 
3 

3 
9 
3 
5 

8 
10 
12  1 
13 

13 
13 

11 
8 

6 
4  , 

3  > 

0  ■" 

I 


years. 

-4.O009 
036 
063 
090 
118 


.0117 


I 


I 


145.0117 

173 

200 

227; 

255|  I 

282  .01  is! 
310  ' 

337  I 

364' 
392 

419'.0119. 

446, 

474  , 

501 

529  I 

556.0120 
584  I 

611,  \ 

638  ' 

665:  ; 

693;  .0120' 

72o; 

748; 

775I      ' 

803.  I 

830.0121! 
857,  , 

884  I 

912  I 

939!  . 

957!  .0122 
4.0994  ■ 

4.1021'  ! 

049' 

076 

104. 0123 
131, 

158,  I 

186,  , 

213  .0124 
240 
268. 
295: 

323'  .0125 
350' 
3771 
405> 

432.0126 
459, 

4871 

514: 

542.0126 
569 
'4.1596  .0126 


313.6: 
326.7, 
339.9 
353.11 
6.3 

19.4! 
32.6' 
45.8. 
59.0, 

72.1' 

I 

85.3: 

98.5! 

lli.7' 

124. 8i 

138.0 


o 

50.6 
63.8 
76.9 
89.9 
103.0 

116.1 
129.1 
142.2 
155.3 
168.3 

181.4 
194.5 
207.5 
220.6 
233.7 

151 .2i  246.7 
164.3'  259.8 
177.51  272.9 
190.71  2S5.9 
203.9'  299.0 

312.1 
325.1 
338.2 
351.2 
4.3 

17.4 
30.4 
43.5 
56.6 
69.6 

83.7 

95.8 

108.8 

121.9 

135.0 

148.0 
161.1 
174.3 
187.3 
2U0.3 

213.4 
2l'6.4 
239.5 
253.5 

265.6 
278.7 
291.7 
304.8 

317.9 
330.9 
344.0 
357.1 


217.1 
230.3- 
243. 4 j 
256.6 
269.8. 

283.0| 
296.1. 
309 .3> 
322.5 
335.7' 

348.8' 

2.0, 

15.2 

28.4' 

41.61 

54.7' 
67 .9' 
81. li 
94.3, 
107.4' 

120.6! 
J  33. 8' 
147.01 
160. Ij 

173.3, 
I86.5' 
199.71 
212.8; 

226. Oi 
239. 2'i 
253.4' 
265.6- 


278.7  10.1 

291. 9i  33.S 

305.1)  36.3 
318.3 


'I 
331.4, 

344.6 
357.8!    88.5 


49.3 

62.4 
75.5 
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TABLE  I— CoNTiinrED.    FOR  THE  REDUCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 

Epoch  Oh.  SQm.  mean  time,  Jfr'ashington, 


1854. 


Mar.  1 
3 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
]9 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Apr.  1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 

19 
20 
21 
22 

23 
21 
25 
26 

27 
28 
29 
30 


Sid.  time 
Waah. 


h, 
5.49 
5.56 
5.63 
5.69 
5.76 

5.82 
5.89 
5.95 
6.02 
6.08 

6.15 
6.22 
6.28 
6.35 
6.41 

6.48 
6.55 
6.61 
6.68 
6.74 

6.81 
6.87 
6.94 
7.01 
7.07 

7.14 
7.20 
7.27 
7.33 
7.40 

7.47 
7.53 
7.60 
7.66 
7.73 

7.79 
7.86 
7.93 
7.99 
8.06 

8.12 
8.19 
8.25 
8.32 

8.38 

8.45 
8.52 

8.58 
8.65 

8.71 

8.78 
8.84 
8.91 

8.98 
9.04 
9.11 
9.17 

9.24 
9.30 
9.37 
9.44 


G. 


h.  tn.    s. 

it  47  18.8 

15.8 

12.9 

10.2 

7.6 

5.2 

2.9 

1147    0.7 

1146  58.6 
5G.6 

54.7 
52.8 
51.0 
49.3 

47.8 

46.4 
45.1 
43.9 
42.8 
41.8 

40.9 
40.0 
39.2 
38.6 
38.2 

38.0 
37.9 
38.0 
38.1 

38.3 
33.7 
39.2 
39.8 
40.5 

41.3 
42.1 
43.0 
44.0 
45.2 

46. 5 
47.8 
49.2 
50.7 
52.3 

53.9 
55. G 
57.4 

1146  59.2 

1147  1.1 

3.1 
5.1 
7.2 

9.3 
11.5 
13.7 
15.9 

18.2 

20.5 

22.8 

1147  25.2 


3.0 
S.9 
a.7 

9.6 
S.4 
9.3 
9.9 
9.1 
9.0 

.9 
.0 
.8 
.7 
.5 

.4 

.3 
.9 
.1 
.0 

.9 

.9 
.8 
.6 
.4 

Si 

.1 
.1 
.1 

.9 

.4 

.5 
.6 
.7 

.8 

.P 

.9 
l.O 
1.9 

1.3 

1.3 
1.4 
1.5 
1.6  I 

1.6  I 

1.7  j 
1.8 

1.8  I 

1.9 
•2,0 

9.0  I 
2.1 

2.1  ' 

2.2  i 
9.2 

9.2  I 

2.3 

9.3  , 
2.3 

2.4  ' 
2.4  ' 


II. 


6 
6 


/i.  m. 

7  21 
17 
13 

8 
4 

7    0 

6  55 

51 

47 

42 

38 
34 
29 
25 
21 

17 

12 

8 

4 

59 

55 
51 
46 
42 

38 

33 
29 
25 
20 
16 

12 

8 

3 

59 

55 

51 
46 
42 
38 
34 

30 
25 
21 
17 
13 

9 

5 

1 

57 

53 
AS 
44 
40 

36 
32 

2a 

24 

20 

16 

12 

9 


6 
4 


4 
3 


s. 
44  257 

9    58 
32«.„ 

958 

14  59 

55  59 

36  59 

17  59 

^260 

38  59 

19  60 
59    60 

39  60 

1^959 
0    60 

40  60 

20  60 
0    59 

41 
**  980 

21  59 


2 

43 

24 

5 


69 
59 
59 

958 

47    58 


29 
11 
54 


58 
57 
57 


3^956 


21 

5 

49 

34 

20 


56 
56 
55 
5-1 

954 

6    53 


53 

40 
28 
17 


6 
50 
47 
38 
30 


53 
59 
51 

951 


50 
49 
49 

48 

217 
23 
16 
10 

5 

244 

??    43 

53    ^- 
211 


47 
46 
45 


52 
51 
51 
52 

54 
56 
59 


41 
40 
39 

238 

38 

37 

36 

231 


togg- 


i.89080 
105 
130 
155 
179 

203 
227 
251 
275 
299 

322 
345 
368 
391 
414 

437 
459 
482 
504 
527 

549 
572 
594 
617 
639 

662 
684 
707 
729 
752 

775 

798 
821 
844 
867 

890 
914 
937 
961 
1.89985 

1.OD009 
034 
059 
0*54 
109 

134 
159 
185 
211 

237 
263 
2S9 
316 

343 

370 
398 
426 

454 

482 

511 

1.9O540 


log  h. 


95 
95 
95 
94 

94 
94 
94 
94 
94 

93 

23 
93 
93 
93 

93 
99 
93 
29 
93 

99 

93 
99 
93 
99 

93 

99 
93 
99 
93 

93 

23 
93 
93 
93 

93 

94 
93 
94 
24 

94 


25 
lii 
25 
25 

25 

25 
26 
26 

26 
26 
2G 
27 

27 
27 
28 
23 
23 

28 
29 
29 
29 


I 


i.  27736 
694 
654 
616 
580 

546 
514 
484 
457 
432 

409 
389 
371 
355 
342 

331 
322 
316 
312 
311 

312 
317 
323 
332 
343 

356 
372 
390 
411 
433 

458 
486 
516 
547 
580 

615 
653 
692 
733 
776 

621 

867 

915 

1.27964 

1.28015 

067 
120 
174 
229 

286 
343 
402 
461 

521 
581 
642 
704 

766 

829 

892 

1.28956 


57 

57 
59 
59 

60 
60 
61 
62 

62 
63 
63 
64 
Gl 


49 
40 
38 
36 

34 
39 
30 

27 
95 

93 

90 
18 
16 
13 

11 

9 
6 

4 
1 

1 

5 

6 

9 

11 

13 

16 
18 
91 
99 

95 

98 
30 
31 
33 

35 
3d 

39 
41 
43 

45 
46 
48 
49 
51 

52 
53 
54 
55 


.,  I 


logi.    7+^,/ 


0.8864 

.8890 
.8914 
.8936 
.8956 

.8976 
.8994 
.9010 
.9025 
.9039 

.9052 
.9063 
.9073 
.9082 
.9089 

.9095 
.9099 
.9103 
.9105 
.9105 

.9105 
.9103 
.9100 
.9096 
.9090 

.9083 
.9074 
.9064 
.9053 
.9041 

.9027 
.9011 
.8994 
.8976 
.8957 

.8937 
.8915 

.8892 
.8867 
.8841 

.8814 
.8785 
.8755 
.HI  23 
.8690 

.8655 
.8618 
.8580 
.8541 

.8500 
.8457 
.8412 
.8366 

.8318 
.8268 
.8217 
.8164 

.8109 

.8052 

.7993 

0.7932 


96 
94 
93 
20 

90 
18 
16 
15 
14 


13  1 
111 

10 ; 

9i 


6 
4 
4 
9 


9 
3 
4 
6 

7 

9 
10 
11 
19 

14 

16 
17 
18 
19 

90 

SSi 
93 
95 
96! 

27  I 

29' 
30  i 
32 
33  ■ 

:^! 
37  , 

38 
39. 

41  I 

43 

45  I 

46  ! 


48 
50 
51 
53 


r>3 


57 
59 
61 
64 


I 


I 


.11.892 
.895 
.898 
.904 
.912 

.922 
.933 
.944 
.954 
.962 

.967 
.969 
.972 
.972 
.973 

.975 

.981 

.988 

11.998 

12.011 

.023 
.035 
.047 
.055 
.061 

.064 
.065 
.065 
.066 
.069 

.074 
.080 
.089 
.100 
.111 

.121 
.131 
.138 
.142 
.144 

.146 
.147 
.150 
.155 
.162 

.172 
.185 
.198 
.211 

.223 
.234 
.243 
.249 

.253 
.255 

.258 
.261 

.267 
.275 

.285 
•12.297 


3 
3 
6 

8 

10 

11 

11 

10 

8 


5 


t.       I    p. 


2  ; 


1 
9 

6 

7 

10 

13 

19 

19 

19 

8 

6 

3 
1 


1 
3 

5 

6 

9 

11 

11 
10 
10 

7 

4 

o 

9 

;i 

5! 

I 


10 

13  i 
13 

13! 

12' 

11  ' 

6 

4I 

I 

3  I 

'\ 
6| 
8- 

10  I 

12  ' 

13  , 


years. 

-4.1624 
651 
678' 
706 
733 


.0126 


761  .0127 

7881 
8151 
843 
870 

897  .0128 
925 


952 
4.1980 
4.2007 

034  .0129 

062 

089 

117 

144 

171  .0130 
1991 
2261 
253i 

281; 

3081.0131 

336 

363 

390 

418 

445  .01.32 

472; 
500: 
527 
555' 

582L0132 

6O9; 

637| 

664 

691! 

I 

719.0133 
746 
774. 
801, 

8281 

856'. 0134 

883' 
911 
938 

965. 0135 
4.2993| 
4.3020 

047 


(C-r 


11.0:    101.6 

24.1    114.7 
37.3   127.7 


50.5 
63.7 

76.8 

90.0 

103.2 

116.4 

129.5 

142.7 
155.9 
169.1 
182.3 
195.4 


140.8 
153.8 

166.9 
180.0 
193.0 
206.1 
219.2 

232.2 
245.3 
258.4 
271.4 
284.5 


208.6  297.6 
221.8  310.6 

235.0  323.7 

248.1  336.8 

261.3  349.8 

274.5       2.9 

287.7  16.0 

300.8  29.0 

314.0  42.1 

327.2  55.1 

340.4  68.2 

353.5  81.3 
6.7     94.3 

19.9  107.4 
33.1   120.5 

46.3  133.5 

59.4  146.6 
72.6  159.7 
85.8  172.7 
99.0  185.8 

112.1  198.9 

125.3  211.9 
138.5,  225.0 
151.71  238.1 
164.8-  251.1 

178.0  264.2 
191.2'  277.3 
204.4'  290.3 
217.5'  303.4 
230.7,  316.4 


243.9 
257.11 
270.3 

2b3.4! 

296.6! 
309.81 
323.0; 
336.1 


329.5 
342.6 
355.6 

8.7 

21.8 
34.8 
47.9 
61.0 


075  .0136   349.3'    74.0 


102; 
130, 

157| 

184  .0136 
o  1  o. 

239 
-4.3266'  .0136 

i 


I 


O    r\ 

l.').7 

28.81 

42.0' 
55.21 
68.4 
81.5' 


87.1 
100.2 
113.2 

126.3 
139.4 
152.4 
165.5 


12^ 
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APPENDIX. 


TABLE  1— CoNTiNCLD.    FOR  THE  REDUCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 

Epoch  6A.  SQtn.  mean  time,  TVaihington, 


Sid.  time 
1854.  ;  Wash. 


G. 


H. 


iog  g'     i     log  h. 


log  i. 


t 


f+^,f\      ^• 


May  1  ' 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

IC 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

June  1 

2 

3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 

19  ' 

20  I 

21  i 

22  I 

1 

23  ' 

24  I 

25  I 
26 


h,  h.   in.    5. 

9.50   11  47  27.6 
9.57  '  30.0 

9.63  1  32.4 

9.70  ,  34.8 

9.76  37.2 


27  ' 
28 
29 
30 


9.83 
9.90  ' 
9.96  ' 

10.03 

10.09 

10.16  I 
10.22  , 
10.29  ' 
10.36 
10.42 

10.49 
10.55 
10.62 
10.68 
10.75 

10.82 
10.88 
10.95 
11.01 
11.08 

11. ]4 
11.21 
11.28 
11.34 
11.41 

11.47 
11.54 
11.61 
11.(67 
11.74 

11.80 
11.87 
11.93 
12.00 
12.07 

12.13 
12.20 
12.26 
12.33 
12.39 

12.46 
12.53 
12.59 
12.66 

12.72  ; 
12.79  I 
12.85  ' 
12.92 

12.99  ' 
13.05 
13.12  I 
13.18  I 

13.25 
13.31 
13.38 
13.44   II 


39.7 
42.1 
44.5 
46.9 
49.3 

I  51.6 
,             53.0 

56.2 

II  47  58.5 
11  48    0.8 

3.1 
5.3 
7.5 
9.6 
11.6 

13.6 
15.5 
17.4 
19.2 
21.0 


22.7 
24.3 
25.9 
27.4 

28.8 

30.2 
31.5 
32.7 
33.8 
34.9 

35.9 
36.8 
37.6 
38.3 
38.9 

39.5 
39.9 
40.2 
40.4 
40.5 

40.6 
40.6 
40.5 
40.3 

39.9 
39.4 
38.8 
38.1 

37.4 
36.6 
35.7 
34.7 

33.6 

32.4 

31.1 

48  29.6 


S.4 
2.4 
2.4 

2.5 
2.4 
2.4 
2.4 
2.4  : 

2.3 
2.3  I 
2.3 

2.3  , 
2.3 
2.2  I 
2.2  . 
2.1  . 
2.0  ' 

2.0 ; 

1.9  ' 
1.0  I 
1.8  ! 
1.8 

1.7 
1.6 
1.6 
1.5 
1.4 

1.4 
1.3 
1.2 
1.1 
1.1 

1.0 

.9 

.8 
.7 

.6 

I 

•6  , 

'^\ 
.3  i 

.2  1 
.1  , 

.1  I 

.0 

•I  I 

.2  ' 

I 

.4 
.5 
.6 
.7 


k. 
3 
3 
2 


m 
5 
1 
57 
53 
49 


5. 


15 


7  22 
30 


8 
1 


.8 

.9 

1.0 

1.1 
1.2 
1.3 
1.5 
1.6 


45 

41 
38 
34 
30 

26 
22 
19 
15 
11 

8 

4 

0 

56 

53 

49 
45 
42 

38 
34 

31 
27 
24 
20 
16 

13 
9 
6 
2 

59 

55 
51 

48 
44 
41 

37 
34 
30 
27 
23 

20 

16 

13 

9 

6 

O    2 

23  59 

55 

52 

i      48 

45 

41 

33 

34 

31 

.23  27 


234  I 

33.; 

32  - 

31  I 

231  i 

30; 

29 

29 

28 

227 


25 


1 
0 


39 

48 
58 
9 
20 
32 

45 

14   ^ 

4t) 

224 

36   ^ 

14  -^ 
34^ 

15  ^^ 
36 
58 

21 
44 

7 
31 
56 

21 
46 
12 
38 
5 

32 
59 
27 
55 
23 

51 
20 
49 
18 

48 

17 
47 
17 
46 

16 
46 
16 
46 

16  2 
46 
16 
46 

15  2 
45 
14 
44 


,  I 


I 


9 

8 

7 

7 

7  , 

6  I 
5  I 

5  I 

5 
4 
4 

3 

3 
3 
9 
2 
3 

9 

1 
1 
I 
0 

1 

0 
0 
1 

0 

0 
0 
0 

0 
0 
0 
0 

1 
0 
1 
0 


1.90569 
599 
629 
659 
689 

720 
751 
762 
813 
645 

877 

909 

942 

1 .90975 

1.91008 

042 
076 
110 
144 
178 

213 

248 
283 
318 
354 

390 
426 
462 
498 
534 

571 
608 
645 
682 
719 

757 
795 
833 
871 
909 


947 
I  1.91985 


1.92023 
061 
100 

139 
178 
216 
255 

293 
331 
370 
408 

447 
485 
523 
562 

600 

638 

676 

1.92714 


30 
30 
30 
90 

31 
31 
31 
3L 
32 

33 
33 
3.1 
33 
33 

34 
34 
34  ' 
34 
34 

35 
35 
35 
35 
36 

36 
36 
36 
36 
36 

37 
37 
37 
37 
37 

38 
38 
38 
38 
38 

38 
38 
38 
38 

39 

39 
39 
38 
39 

38 
38 
39 
38 

39 
38 
38 
39 

38 

38 
38 
38 

38 


1.89020 
083 
147 
210 
273 

336 
399 
461 
523 
584 

644 
704 
704 
823 

881 

938 

1.29994 

1.30049 

103 

157 

209 
260 
310 
359 
406 

452 
496 
539 
561 
621 

658 
695 
7?0 
763 
795 

825 
853 
879 
904 
927 

947 

966 

984 

1.30999 

1.81013 

025 
035 
044 
050 

055 
058 
059 
057 

054 
049 
042 
033 

022 
1.31008 
1.30993 
1.80977 


63 
64 
63 
63' 

63 
63 
62 
69  ' 
61 

60  I 

60  ' 

60  I 
59  ! 

58  I 

57  i 

56 

55 

54 

54 

53 
51 
50 
49 
47 

46 
44 
43 
42 

40 

37 
37 
35 
33 
39 

3oi 

28.' 
26  ■ 
95 
93  j 

90 
19 
18 
15 
14 

13 

10 
0 
6 

5 

3 
1 
S 

3 

5 

7 
9 

11 

14 
15 
16 
18 


<c  k-r' 


0.7868 
.7602 
.7735 
.7665 
.7593 

.7518 
.7440 
.7360 
.7278 
.7193 

.7104 
.7012 
.6918 
.6820 
.6719 

.6613 
.6504 
.6391 
.6274 
.6151 

.6024 
.5892 
.5755 
.5612 
.5464 

.5310 
.5149 
.4979 
.4802 
.4616 

.4420 
.4215 
.3998 
.3767 
.3523 

.3262 
.2983 
.2687 
.2364 
O.2014 


66 

C7  1 
IJ  ' 
79 

75  i 
78  ■ 

80  •' 
82  i 

85, 

69  I 
9>| 
91  I 
98 
lUl 

106 
109  ' 
113  ' 
117' 
123  < 

127  i 
132  ■ 
137  I 
143  I 


148  I 
154  . 
161  ! 
170  I 
177 
186  I 

196; 
205  ; 
217 
931 
944 

261 
979 
296 
393 
350 
389  I 


+1.456^ 

134 

134 


■1 


.322 

.188 
1.054 
0.919 


.784 
.649 
.514 
.379 

.243 

+O.108 

— O.028 

.163 

.299 
.434 
.569 
.704 


135, 
135  i 
135  I 
135  ' 

135  i 

136  i 

135  ! 

136  ' 

135  I 

136 

135 
135 
IXS  , 

135  I 
135  i 


9. 
-12.310 
.324 
.338 
.349 
.357 

.364 
.368 
..371 
.375 
.380 

.389 
.399 
.410 
.423 
.438 

.454 

.468 
.479 
.488 
.494 

.499 
.503 
.509 
.516 
.525 

.537 
.550 
.566 
.581 
.596 

.608 
.618 
.626 
.632 
.637 

.643 
.650 
.659 
.671 
.687 

.704 
.722 
.739 
.755 
.769 

.779 
.788 
.794 
.800 


.839 

1.108   ?Ji 
-1.242  J^' 


14, 

14 

11 

8 

7 
4 
3 
4 
5  , 

9  ! 
10' 

11  i 
13  ; 


15 


16 ; 

14  i 

11 1 


ei 


4 
6 

i 

9 

12 
13 
16 

15  I 
15  1 

19  I 

10  i 

8 
6 
5 

6 

7 

9 
19 
16 

17 
18 
17 
16 
14 

10 
9 
6 
6 

6 
8 


.806 

.814 
.824    " 
.836    18 

.850 
.865 

.683 
.897 


.910 
.921 
.930     _ 
12.936    !^ 


15 

17 
15 

13 

n 

9 


vsats. 
-4.3294  .0136' 
321 

348 

376      ; 

404'  • 

431 '.01371 
458^ 
486< 
513 

540 


o  o 

94.7  178.6 
107.9'  191.6 
121.1  204.7 
134.3  217.7 
147.4;  230.8 


160.6 
173.8 
187.0 
200.1 


243.9 
256.9 
270.0 
283.1 


566..  0138 
595i 
622 
6501 

6771 

705|.0139 

732f 
759 
787 
814 


!  213.3|  296.1 

226.51  309.2 
S39.7  322.3 
252.8,  3.35.3 


841 
869 
896 
924 
951 

4.3979 

4.4006 

033 

060 

088 

115 
143 
170 
197 
225 

252 
280 
307 
334 
362 

389 
416 
444 

471 
499{ 


.0140 


.0141 


.0149' 


266.0 
279.2 

292.4, 
305.5, 
318.7 
331 .9 
345.1] 

358.3! 
11.4 
24.6; 
37.8) 
51.0 

64.1 
77.3 
90.5^. 
103.7; 


116.8 


.01431 


.01441 


526!  .0145 

.5531 

581 

608> 


635 
663 
690 
718 

745 

772 
800 
827 

854 

882 

909 

.4937 


tUUmti 


.0146 


.0147 


130.0: 
143.2, 
156.4 
169.5' 
182.71 

195.9! 
209. ll 
222. 2i 
235.4 
248. 6| 

261 .8' 
275.0) 
2o8.i 
301.3 
314.5 


348.4 
1.5 

14.5 
27.6 
40.7 
53.7 
66.8 

79.9 

92.9 

106.0 

119.0 

132.1 

145.2 
158.2 
171.3 
184.4 
197.4 

210.5 
223.6 
236.6 
249.7 
262.8 

275.8 
288.9 
302.0 
315.0 
328.1 

341 .3 

354.3 

7.3 

20.3 

33.4 


327.7  46.5 

340.8)  59.5 

354.0  72.6 

7.2'  85.7 

30.4!  98.7 

33.51  111.8 


46.7 
59.9 

73.1 

86.3 

99.4 

112.6 


.0148   135.6 
139.0 


.0148 


134.9 
137.9 

151.0 
164.1 

in.i 

190.8 


803.3 
816.3 
153.1  899.4 
165.3:  843.5 


riU 


^riiMHril 


TABLES. 
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TABLE  l^CoMTiNDED.    FOR  THE  REDUCTION  OP  THE  APPARENT  PLACES  OP  FIXED  STARS  TO  1850.0. 

Epoch  6A.  52m.  mMM  fime,  Wa$kingU>n. 


Sid.  time 
1854.      ^Vanh. 


Jaly  1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
2U 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Aug.  1 

2 

3 

4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 

28 
29 
30 
31 


3.51 
3.58 
3.64 
3.71 
3.77 

3.84 
3.91 
3.97 
.04 
.10 

.17 
.23 
.30 
.36 
.43 

.50 
.57 
.63 
.69 
.76 

.82 
.89 
.96 
5.02 
5.09 

5.15 
5.22 
5.28 
5.35 
5.42 

5.48 
5.55 
5.61 
5.68 
5.74 

5.81 
5. 58 
5.94 
(J.Ol 
6.07 

6.14 
6.20 
6.27 
6.34 
6.40 

6.47 
6.53 
6.60 
6.66 
6.73 

6.79 
6.86 
6.93 
6.99 

7.06 
7.12 
7.19 
7.25 

7.32 
7.39 
7.45 
7.52 


G. 


hm      m.  Mm 

1148  28.0 
26.4 
24.7 
22.9 
21.1 

19.2 
17.2 
15.1 
12.9 
10.6 

8.3 

5.9 

3.4 

1148  0.8 

1147  58.1 

55.4 
52.6 
49.8 
46.9 
44.0 

41.0 
37.9 
34.8 
31.7 
28.5 

sS.3 
22.1 
18.8 
15.5 
12.1 

8.7 

5.3 

11  47  1 .9 

1146  58.5 

55.0 

51.5 
48.1 
44.6 
41.2 

37.8 

34.3 

30.9 
27.4 
24.0 
20.6 

17.2 

13.8 

10.5 

7.2 

4.0 

1146    0.8 

1145  57.6 
.')4.5 
51.4 

48.4 
45.4 
42.5 
3i).G 

36.8 

34.0 

31.3 

1145  28.7 


1.6 
1.7 
1.8 
1.8 

1.9 
9.0 
9.1 


H. 


h,  tfi, 
83  24 
20 
17 
13 
10 


6 
23    3 

q'o28  59 
^^       55 


a.3 

8.3 
9.4 
9.5 
9.6 
9.7 

9.7 
9.8 
9.6 
9.9 
9.9 

3.0 
3.1 
3.1 
3.1 
3.9 

3.9 

3.9 
3.3 
3.3 
3.4 

3.4 
3.4 
3.4 
3.4 
3.5 

3.5 
3.4 
3.5 
3.4 
3.4 


52 

48 
45 
41 
38 
34 

30 
27 
23 
20 
16 

12 
9 
5 

28   1 
8158 

54 
50 
47 
43 
39 


,  8. 

13  3 

42 

11 

39 

8 
9 

36 
4 
32 
59 
26 

52 
18 
44 
]0 
35 


36 
32 

28 
24 
20 

17 

13 

9 

5 

3.5 

3.4  «0  58 


50 
46 
42 


3.3  j 
3.4! 

3.4  j 

3.4 
3.4 
3.3 
3.3 
3.9 

3.i2 
3.9 
3.1 
3.1 

3.0  I 
3.0  20 
9.9  1»  58 


38 
34 
30 
26 
22 

18 

14 

10 

6 

o 


2.9' 

2.8 

I 
2.8: 

2.7 

2.C 

2.6 1 


54 

50 

46 
42 
38 
10  34 


59 
23 
47 
10 
32 

54 
15 
36 
56 
16 

35 
54 
12 
29 
45 

1 

16 
31 
45 
58 

10 
22 
33 
44 
53 

2 

10 
18 
24 
30 

35 
39 
42 
45 
47 

4S 
49 
48 
47 

45 
43 
39 
35 

31 
26 
20 
13 


9 


I 
1 
3 
1 

9 

■3 
3 
3 

4 
4 
4 
4 
5 

6 
6 
6 

7 
8 

8 
9 
9 
90 
90 

921 
91 
93 
93 
94 

994 

95 
95 
96 

97 

228 
98 
99 
99 
31 

931 
3-3 
33 
31 
34 

235 
36 
37 
37 

.^3 

239 
39 
41 

41 

9ia 

4> 
44 
41 

211 

4:> 

46 

47 

247 


^08  g' 


1.98752 

790 
828 
865 
902 

939 

1.08976 

1.03013 

050 

087 

123 
1.59 
195 
231 
267 

302 
337 
372 
407 
441 

475 

509 
543 
577 
6!0 

643 
676 
708 
740 
772 

804 
835 
866 
897 
927 

957 

1.93987 

1.04016 

045 

074 

103 
131 
159 
167 
215 

269 
296 
322 
348 

374 
390 
424 

449 

474 
498 
.522 
546 

570 

594 

617 

1. 04040 


log  h. 


38 
38 
37 
37 

37 
37 
37 
37 
37 

36 
36 
36 
36 
36 

33 
35 
35 
35 
34 

34 
34 
34 
34 
33 

33 
33 
33 
33 
33 

» 
31 
31 
31 
30 

30 
30 
99 
99 
99 

99 

2d 
28 
28 
28 

27 
27 
27 
26 
26 
2G 
2,5 
23 
23 

25 
24  I 
-J  . 
24 
C4  i 
24 
23 
23 
23 


I 


1.80959 
939 
917 
894 
869 

842 
814 
784 
752 
718 

682 
644 
606 
566 
524 

481 
436 
390 
343 
294 

244 
193 
141 
088 
1.3O034 

1.80979 
923 
866 
808 
749 

690 
630 
569 
508 
447 

385 
323 
261 
199 
136 

073 
1.2O010 
1.28947 

884 
822 

760 
698 
636 
576 
517 

453 
399 
341 
284 

228 
173 
119 
007 

1.28015 

1.27965 

916 

1.278G9 


log  i. 


go|«0.1386  3g, 

.2488  fj^ 

.2800  ^^^ 
990 


93 
95 

97 
98 
30 
S2 
34 

36 
38 
38 
40 
43 

43 
45 
46 
47 
49 
50 
51 
59 
53 
54 
55 
56 
57 
58 
59 

59 
60 
61 
61 
01 

63 
63 
63 
69 
63 

63 
63 

63  ■ 

63' 

62  I 

63  I 
62 
62  i 
60  I 
59  i 

59  . 

59! 

I 

53 
57  I 
56 


55 


54 

52 

52 
50 
49 
47 
45 


/+^/ 


.3090 
.3360  ^ 

.3613     gjjg 

•38d«  ^. 

.4076  ^* 
913 

•^^^  903 

.4491  JJJ 
.4682  " 
.4865  J~ 
.5039  ^'* 

.5203  1" 

.5362  {„ 

.5515  ^^ 

.5660 

.5801 

133 

.6064  ^^ 
.6188 
.6308 
.6423 


145 
141 


.6534 
.6642 
.6745 
.6844 
.6941 

.7034 
.7124 
.7211 
.7296 
.7377 

.7455 
.7532 
.7606 
.7677 
.7746 

.7812 
.7877 
.7939 
.8000 
.8058 

.8114 
.8169 
.8222 
.8273 
.8321 

.8368 
.8414 
.8458 
.8500 

.8541 

.H5S0 
.8618 
.8654 

.86.88 

.8721 

.8752 

no.  8782 


134 
190 
115 

111 
108 
103 

99 

97 

93 
90 
87 
85 
81 

78 
77 
74 
71 
69 

66 
65 
62 

61 

58  I 

56  I 
55! 
53  I 
51  _ 

48  ! 

47  ; 
46  j 
44 
42 

41 
39  j 

36 
34 
33  ' 

31 

30  ! 
29  ; 


-18.943 
.948 
.954 
.963 
.975 

12.989 

13.005 

.022 

.040 

.056 

.070 
.081 
.090 
.097 
.103 

.108 
.114 
.122 
.133 
.145 

.159 
.174 
.188 
.201 
.212 

.219 
.225 
.230 
.233 
.237 

.244 
.252 
.263 
.277 
.292 

.308 
.322 
.335 
.345 
.353 

..358 
.302 
.367 
.373 
.380 

.388 
.398 
.411 
.424 
.436 

.448 
.457 
.464 

.408 

.471 
.472 
.473 
.476 

.481 

.489 

.500 

-13.513 


5 

6 

9 

19 

14 
16 
17 
18 
16 

14 

11 

9 

7 

6 

5 

6 

8 

11 

19 

14 
15 
14 
13 
11 

7 

6 
5 
3 

4 

7 

8 

11 

14 

15 

16 
14 

13 

10 

8 

5 
4 

5 
6 
7 

8 
10 
13 
13 
12 

12 
9 

4 

3 
1 
1 
3 

5 

8 

11 

13 

13 


t. 


years. 

-4.4964 

4.4991 

4.6019 

046 

073 

101 
12H 
1.56 
I80 

210 

238 
265 
292 
320 
347 


375 

402; 


I 


<c   (c-r 


.0148,  178.5; 

191.7 

;  204.8 

!  218.0 

231.2= 

.0149!  244.4- 
.  257.5! 

;  270.7: 

I  283.9; 
297.1 


.0150 


.01511 


429 
457 

484 


512  .0152; 
539!  I 

566 
594 
621 

648.0153 
676 
703 
731 

758 


785  .0154, 

813 

840 

867 

895; 

922.0155 
950  ' 

4.6977 

4.6004 
032 

059  .0155 

087 

114j 

14l| 

169, 

196'. 0156 

223|  . 

25  J 

978,  I 

3001  j 

333  .0157 
300 

36js" 

415|  , 

442  .0155' 

470 

497 

5J5  I 


310.3 
323.4i 
336.6; 
349.8; 
3.0 

16.1 
29.3' 
42.5 

55.71 
68.8, 

82.0' 

95. 2i 

108. 4' 

121.5, 

134.7, 

147.9 

161.1 

174.2 

187.4! 

200.6- 

213.8 
226.9! 

240.1; 

253.3 
266.5 

279.7 
292.8 
306.0i 
319. 2| 
332.4, 

345.5 

358.7 

11.9, 

25.1, 

38.2 


o 

255.5 

268.6 
281.6 

294.7 
307.8 

320.8 

333.9 

347.0 

0.0 

13.1 

26.2 
39.2 
52.3 
65.4 

78.4 

91.5 
104.6 
117.6 
130.7 
143.8 

156.8 
169.9 
182.9 
196.0 
209.1 

222.1 
235.2 
248.3 
261.3 
274.4 

287.5 
300.5 
313.6 
326.7 
339.7 

352.8 

5.9 

18.9 

32.0 

45.1 

58.1 
71.2 

84.2 

97.3 

110.4 


51.4  123.4 

64.6  136. .''^ 

77.8,  149.6 

91.0  102.6 

104.1,  175.7 


117.3 
130.5 
143.7 

150.8 

170.0^ 
18:L2, 
190.4 
209.5 


138.8 
201.8 
214.9 
228.0 

241.0 
254 . 1 
207.2 
2c0.2 


552  .0159  222.7  293.3 
579!     235.9  306.4 


607 
-4.6634  .0159 


249.1, 
262.2 


319.4 
332.5 
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APPENDIX. 


TARLF.  I— Co>:ti>jued. 


FOR  THK  IIRDKCTION  OP  THE  APPAREXl'  PLACE3  OF  FIXED  STARS  TO  1860.0. 

Fsjioch  6h  !xim.  mean  <ime,  Washiuston. 


.Sic!,  time! 


1854.  !  Wash. 


G. 


Oct. 


Sept.  1 
o 

3 

4 

am 

:> 

G 

7 

8 

9 

lU 

n  I 

la ; 

13, 

14  ■ 

15  I 

IG 

17  i 

la  , 

19 
SiO 

21  ' 
22 

23  ■■ 

24  I 

25  I 

26  i 
27 

28  i 
2t)  , 
30 

1 

l\ 

G  ' 
t 

8  - 
1)  = 
10 

11' 

12  ■ 

13  , 

14  i 
15 

16 ; 

17 

18  , 

19  i 

I 

20  I 

21  i 

22  , 
23 

24 
25  I 
2G 
27 


^•^  I 


28 
29 
30 
31 


h. 
17.58 
1 7 .  G5 
17.71 
17.78 
17.85 

17.91 
17.98 
18.04 
18.11 
18.17 

18.24 
18.31 
18.37 
18.44 
18.50 

18.57 
18.63 
18.70 
18.77 
18.83 

18.90 
18. 9G 
19.03 
19.10 
19.16 

19.23 
19.29 
19.36 
19.42 
19.49 

19.56 
19.62 
19.69 
19.75 
19.82 

19.88 
19.95 
20.02 
20.08 
20.15 


h.    m.    6. 
11  45  26.1 
23.6 

18.9 
16.7 

14.5 
12.4 

10.4 
8.5 
6.7 


20.21 
20.28 
20.34 
20.41 
20.48 

20.54 
20.61 
20.67 
20.74 

20.80 
20.87 
20.94 
21.00 

21.07 
21.13 
21.20 
21.26 

21.33 
21.40 
21.46 
21.52 


4.9 
•i  o 

1.6 
11  45  0.1 
11  44  58.7 

57.4 
56.2 
55.1 
54.1 
53.2 

52.4 
51.8 
51.3 
50.9 
50.5 

50.2 
50.0 
49.9 
49.9 
50.0 

50.2 
50.5 
50.9 
51.4 
52.0 

52.7 
53.4 
54.2 
55.1 
56.1 

57.2 
58.5 


1144  59.9  ]., 


11  46 


1.3 

2.8 

4.3 
5.9 
7.6 
9.4 


H. 


2.5 

±4 

2.3 
0.0 

/I  >i 

2.1 
2.0 
1.9 
!.{< 

l.S 
1.7 
1.6 

i..-; 
1.1 

1.3 
1.2 
1. 1 
1.0 
.9 

.8 
.6 
.5 
A 
A 

.3 
o 

•  00 

.1 
.1 

.2 
.3 
.4 
.5 


.« 

.8 

.9 

1.0 

1.1 
1.3 
1.1 


A.  m.    5. 

1»   30      G  g^^ 

25  58    .n 
*>1  49 

17  40  ';^ 

13  30 

250 
9  20    ,., 

5  10    . 

19    0  59    ^ 

>18  56  47 


■-■1 


r.3 


52  34 

2.)3 
48  21    ..3 

44  8  :':*, 

39  55    •;• 

35  41    t\ 

31  27    ^"^ 
2:m 


27  12 
22  57 
18  41 
14  26 
10  10 

5  54 

18     1  38 

17  57  21 

53     4 

48  48 

44  31 
40  14 
35  57 
31  40 
27  23 


fKJ  I 

57 
57 
00 

207 


57 

67 
fi7 


25G 
67 
£6 
fiG 
56 


23  7 
18  50 
14  34 

10  18 

6    2 

266  I 

17        1     46      rfi    I 

10  57  30    71  I 

53  15    T-  1 

49    0    t'  ' 

44  45   •'^  i 

25.-> 

54 

r..!  ! 


1.5 
1.5 

1.C 

1.7  : 

1.8  I 
I 

l.S  : 


40  30 
36  16 

32    2   "" 

^'^  ^'^    53  i 

23  36    "^^  I 

253  I 
19  23 


53 


15  11 

10  59 

6  47 


52  I 
52  I 
52  I 

251  I 


11.2  1.9  10  2  36  r,Q 
13.1  ,„  15  58  26  ;'" 
--  -^  ^'^        54  16    -^^ 


15.0    on 

17.0  "^ 
2,0  " 

19.0  21 

21.1  .Jo  I 

23.3  Qj,  I 

25.5     - 
2.3  I 

27.8  23' 


50 


30.1 
32.4 


2.3 
2.3 


7    '' 
219 
45  58   ^3 

41  49    ]' 

37  41    ^! 

33  34    '*' 

2IG 

29  28    .. 

25  23   I'r 

21  18    Vi 
4.-) 


ill  46  34.7  n  16  17  13  „ 

2.4  I  241 


iog  g. 


I 


t  to 
797 
f«19 
840 
b61 

682 
903 
924 
945 
966 

1.04986 

1.O5007 

027 

018 

068 

0S9 
109 
129 
149 
170 

190 
210 
230 
250 
271 

291 
.112 
332 
353 
373 

394 
414 
435 
456 
477 

498 
520 
542 
564 
586 

608 
630 
653 
676 

699 

I  0>mm^ 

745 

769 

793 
817 
841 
866 

891 

916 

942 

1.06968 


1.04663 
686 
709 
731 
753 


log  h.  log  I      l/+A^,/i       t. 


I 
23  1 
23  ' 
22  ! 
22  I 

2-2 
0.1  I 

22  ; 
21  ' 
21' 

21 

21  I 

-wl     I 

21 
21  I 

21 : 
20 ' 

21 1 
20 1 

21  i 
20  j 

29  I 
20; 
21  I 

20  : 

20  I 

20  ' 

20 

21 

SO 
21 
20 
21 
20 

21  ! 

20 
21 
21 

21  ! 

21 
22 
22 

O.)   ' 

22  I 

22. 
22 
23 
23 

23 
23 
23 
21 

21 
24 
24 


25 


1. 
1. 


25 

2.-. 
20 
26 
20 


1. 


.27824 
780 
737 
696 
657 

C'lO 
585 
552 
521 
492 

464 
439 
416 
3!i5 
376 

360 
346 
335 
326 
319 

314 
312 
312 
314 
319 

326 
336 
349 
363 
380 

400 
422 
445 
471 
499 

529 
562 
597 
634 
673 

714 
756 
801 
847 
895 

945 
27996 
28049 

103 

158 
214 
271 
329 

388 
448 
.509 
571 

633 

696 

760 

28824 


I 


44 
43  1 
41    ' 
39 

37 

:«,-• 

'Xi 
3) 
29 

2S 
25 
23 
21 
19 

16 

14 

11 

9 


6  I 

2  ; 


5 


I 


7  I 

10  i 

13  I 

14 

17 

20 
23 
23 
26 

2a 

30 
32 
35 
37 
39 

41 
42 
45 
46 

4^ 

Cif) 
51 
.'■•3 
54 


55 
5l> 
57 
58 

59 
CO 
61 
62 

62 
63 
64 


ttO.&811 

.8ri.38 
.8864 
.8888 
.6911 

.8933 
.8954 
.8973 
.8991 

.9008 

.9023 
.9037 
.9050 
.9061 
.9071 

.9079 
.90ts7 
.9093 
.9098 
.9102 

.9104 
.9106 
.9106 
.9104 
.9101 

.9097 
.9092 
.9086 
.9078 
.9069 

.9059 
.9047 
.9034 
.9019 
.9004 

.8987 
.8968 
.8943 
.8927 
.8905 


I 


.8881 
.b855 
.8828 
.8799 
.8769 

.8738 
.8704 
.8669 
.8632 

.8594 
.8554 
.8513 
.8470 

.8425 

.8378 
.8329 

.8279 


I 


.8926 

.8172 

.8115 

?J  ,  «O.e057 


27 
26 
24  ,' 
'S\ 
.«  I 

21 

19  I 

'"1 

15  : 
14 

13! 

11    i 

10  ! 

»: 

6  , 


4 

2 
o 

o 
3 

4 

5 
6 
8 
U 

10 
12 
13 
15 
15 

17 

19 

20 

X    21 
0.1 


66 


I 


21 

26  I 

27  ' 
29  ! 

31 
31 
35' 

37  , 

38  I 
40, 
41 

43! 

I 

45  ; 
47  ■ 

49  I 

50  I 

53  I 

54  I 

:>7, 

53  ! 
61 


S. 

-13.526 
.539 
.551 
.560 
.567 

.571 
.571 
.572 
.574 

.578 

.5s3 

.590 
.600 
.611 
.622 

.633 
.641 
.647 
.651 
.652 

.653 
.6.53 
.654 
.659 
.665 

.674 
.(kJ6 
.698 
.711 
.723 

.733 
.739 
.744 
.746 
.747 

.748 
.751 
.757 
.764 
.774 


.785 
.797 

.808 
.818 

.^<30 
.833 
.834 
.835 

.8.37 
.841 

.847 
.856 

.668 
.881 
.894 
.907 

.919 

.928 

.934 

-13.939 


4";    10 


11 
13 
11 
10 


5 
3 
1 
1 

S 
4 
6 
9 

12 
13 
13 
13 

12 
9 
6 
5 


I 
I 
13 

12 

9 

7 

4 

I 


1  i 

2  ! 


.5 


'  \ 
10  i 

11 
11 

11 
8 
6 
4 
1 


1 
5 
6 

9 
12 
12 
13 
12 

10 

6 

5 
o 


1 
3 
6 

7 


years. 

.OG6l'.0159 

6^9' 

716 

741, 

77r 


799,. 0160 
826  I 

8531  I 

881.  I 

908'  ' 

\  I 

935,. 0161 

963. 


o 
275.4 


(T-r 


o 
345.5 


SS8.6,  358.6 
301. 8|  11.7 
315.0.    24.7 


4.O990 
4.7017 


c! 


045 


323.1 

341.3 
354.5; 

7.71 
20. 8| 
34.0 

47.2 

60.4 
73.5 
8G.7 
99.9 


072|.0162: 

100; 

127; 

154 

182 

2d9,.0162 

236 

264i 

291 

319 


37.8 

50.9 
63.9 
77.0 
90.1 
103.1 

116.3 
129.3 
142.3 
155.4 
l&j.p 


113.1  181.5 
126.2,  194.6 
139.4  207.7 
152.61  220.7 
165.8'  233.8 


346,. 0163 

373I 

4011 

428 
455 

4S3,.0164 

510 

538 

565 

592 

620.0165 

647, 

674l 

702,' 
729 


178.9 
192.1 
205.3 
218.5 
231.6 

244.8[ 
258.0 
271 .2- 
284.41 
297.5 

310.7 
323.9 
337.1 
350.2 
3.4 

16.6 
29.8 


246.8 
259.9 
273.0 
286.U 
299.1 

312.2 
325.2 
338.3 
351.4 
4.4 

17.5 
30.6 
43.6 
56.7 
69.8 

62.8 
95.9 


42.9;  109.0 
56.1  132.0 
69. 3j  135.1 


757,.0166>     82.5|  14S.1 
784  i    95.7,  161.2 

108.8!  174.3 
122.0,  187.3 
135.2  200.4 


811 

839 
866 

893.01671 
921 
948l 
4.7976, 

4.8003.0168 
0301 
058! 


085 


143.4'  213.5 
161.5,  236.5 
174.7  239.6 
167. 9j  252.7 

201.1,  265.7 
214. 2j  278.8 
227.4-  291.9 
240.6!  304.9 


113:  .0169' 
140!  1 

167! 
195:  , 


222,,  0170 

249'  , 

277!  ' 

.83041.0170 

I  ! 


253.8 
266. 9j 
230.1, 
293.3 

306.51 
319.71 
332.8 
346.0 

I 


318.0 
331.1 
344.1 
357.3 

10.3 
23.3 
36.4 
49.4 


TABLES. 


[  ^3  j 


LBLE  I— CoNTixuED.    FOR  THE  REDUCTION  OF  THE  APPARENT  PLACES  OF  FIXED  STARS  TO  1860.0. 

Epoch  6A  5Qm.  mean  timej  Wtuhington, 


854. 


rov.  1 

2 
3 


Sid.  time 
Woah. 


5 


6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 


G. 


H. 


11 
12 
13  I 
14 
15  i 

16 

17  ' 

18  ' 

19  ' 

20 
21  I 
22 

23  I 

24  i 

25  I 
26 
27 

28 
29 
30 
31 


h. 
21.59 
21.66 
21.72 
21.79 
21.86 

21.92 
21.99 
22.05 
22.12 
22.18 

22.25 
22.32 
22.38 
22.45 
22.51 

22.58 
22.64 
22.71 
22.77 
22.84 


h,  m.  s. 
11  45  37.1 
39.5 
41.9 
44.3 
46.7 

49.2 
51.7 
54.2 
56.7 
1143  59.2 


1146 


21 

22.91 

22 

22.97 

23 

23.04 

24 

23.10 

25 

23.17 

26 

23.23 

27 

23.30 

28 

23.37 

29 

'i3.43 

30 

23.50 

)ec  1 

23.56 

2 

23.63 

3 

23.69 

4 

23.76 

5 

23.83 

6 

23.69 

7 

23.96 

8 

0.02 

9 

0.09 

10 

0.15 

0.23 
0.29 
0.35 
0.42 
0.48 

0.55 
0.61 
0.C8 
0.75 

0.81 

o.es 

0.94 
1.01 

1.07 
1.14 
1.21 
1.27 


1.6 
4.0 
6.4 
8.8 
11.2 

13.6 
16.0 
18.3 
20.6 
22.8 

25.0 
27.2 
29.3 
31.3 
33.3 

35.3 
37.2 
39.0 
40.7 
42.4 

44.0 
45.5 
46.9 
48.2 
49.5 

50.7 
51.8 
52.8 
53.7 
54.6 

55.4 
56.1 
56.7 
57.2 
57. G 

57.9 
58.0 
5S.0 
57.9 

.57.8 
57.  G 
57.3 
56.9 

56.4 
55.8 
55.1 
54.3 


2.4 
2.4 
2.4 
2.4 

2.5 
2.5 
9.5 
2.5 
2.5 

2.4 
2.4 
2.4  I 
2.4  ! 
2.4  , 


h. 
16 


m. 

13 

9 

5 

1 


2.4 
2.4 
2.3 
2.3 
2.2 

2.2 
oo 

2.1 
2.0 
2.0 
2.0 
1.9 
1.8 
1.7 
1.7 

l.f) 
1.5 
1.4 
1.3 
1.3' 

1«' 
1.1  ' 
1.0 

.9 

,9 


13 

14  56  59 

52  58 
I  48  58 
44  58 
40  59 
37     I 

33  3 
29  5 
25  8 
21  12 
17  16 

13  21 
9  26 
5  32 
1  39 

57  46 


14 
13 


13 
13 


.8  1 
.7 

c; 

.r. 

.4  ' 
.3 

.1 

.1  ' 

.1 

.2 
.3 

.4 


V2 
11 


.5 


1.34  I  53.4 

1.40  ,  52.4 

1.47  51.3 

1.53    11  46  50.1 


.«  I 

.8 

.9  ; 
1.0  ' 
1.1 

1.2 
1.3  I 


11 


53  53 
50  1 
46  10 
42  19 
38  29 

34  39 

30  49 
27  0 
23  11 
19  23 

15  35 

11  47 
8  0 
4  13 
0  27 

56  40 
52  54 
49  9 
45  23 
41  38 

37  53 

31  8 
30  23 
2G  38 

19    9 

15  24 

11  40 

7  55 

4  11 

0  27 

56  42 

52  53 

49  13 
45  28 
41  44 
37  59 

34  14 
30  29 
2G  44 
22  59 


214 
42 
43 
43 

241 
40 
40 
39 
3d 

23S 
33 
37 
38 
36 

235 
33 
34 
33 
33 

233 
32 
31 
31 
30 

230 
30 
29 
S9 
98 

223 

98 

27 

27 

96 
227 

26 

25 

26 

25 

225 
25  1 

05; 

25    ; 

221  i 
2,'>  I 
21  ' 

2ai  ■ 

24  > 

2,-> 

24 


225 
25 
21 

25 

25 

200 


logs. 


I 


1.93994 

1.96020 
047 
074 
101 

128 
L^G 
184 
212 
241 

270 
299 
328 
358 

388 

418 
449 
480 
511 
542 

574 
606 
638 
670 
703 

736 
769 
802 
835 
869 

903 

937 

1.96971 

1.97005 
040 

075 
110 
145 

180 
215 

251 

2.^6 
•10.) 

357 
393 

420 
4G5 
.'iOl 
537 

573 

609 
645 
631 

717 
^ ."  'J 

824 

8G0 

895 

931 

1.97966 


26 
27 
27 
27 

27 

28 
28 
28 
29 

29 
29 
29 
30 

30 

:io 

31 


31 

32 
32 
% 
32 
33 

33 
33 
33 
33 
34 

34 
34 
34 
34 
35 

35 
35 
35 
35 
35 

30 
35 
30 
35 
3(» 

30 

30 

:iG 

30 
30 

:<5 

30 
35 
30 
35 


log  A. 


log  i. 


1.28890 

1.28955 

1.29021 

087 

153 

219 
285 
351 
417 
481 

545 
609 
672 
734 
796 

857 
918 


^^  11.29977 
2^    1.3O035 
093 


149 
204 
258 
311 
362 

412 
460 
506 
551 
594 

635 
675 
713 
749 

784 

816 
846 
875 
901 
926 

948 

9G9 

1.30987 

1.31004 
019 

031 
040 
048 
054 

057 
058 
058 
05G 

051 
044 
034 
022 

1.31008 

1.30992 

974 

1.30954 


65 
66 
66 
66 

66 

66 
66 
66 
64 

64 
64 
63 
62 
62 

61 
61 
59 

58 
58 

56 
55 
54 
53 
51 

50 
48 
46 
45 
43 

41 
40 
33 
36 
35 

32 
30 
29 
26 
25 

22 
21 
IS 
17 
15 

1-3 
1) 
8 
6 

3 
1 


5 


10 
10 

M 
10 
IS 
20 


no.  7996 
.7932 
.7866 
.7798 
.7728 

.7655 
.7579 
.7500 
.7419 
.7335 

.7248 
.7158 
.7064 
.6966 
.6866 

.6761 
.6653 
.6539 
.6422 
.6300 

.6173 
.6040 
.5903 
.5760 
.5610 

.5452 

.5288 
.5116 
.4935 
.4744 

.4543 
.4331 
.4107 
.3868 
.3614 


64 
60 
68 
70 

73 
76 
79 
81 
81 

87 
90 
94 
98 
100 

105 
108 
114 
117 
122 

197 
133 
137 
143 
150 

158 
164 
172 
181 
191 

201 
212 
224 
239 
254 

207 

292 


.3347 
.3055 
.2743 . 
."240*5  ^ 
nO.203S 


307 

403 


—1.457 
.314 
.171 

1.028 

O.b-84 

.740 
.59G 
.452 
.3U7 


IKl 
143 
H3 
141 

111 
144 
144 
145 

in 

N5 
145 


.163 

— O.018 

•J  i  •} 

.417 
.5G2 
.706 
.^50 

0.994 
+1.424 


115 
115 
144 
lU 

111 
Ml 
113 
ll.M 
113 


/+^./ 


I 


5. 

-13.942 
.946 
.950 
.956 
.965 

.977 
13. 990 

14.003 
.017 
.029 

.040 
.049 
.055 
.060 
.064 

.068 
.074 
.083 
.094 
.108 

.124 
.140 
.157 
.172 
.186 

.196 
.204 
.211 
.216 
.224 

.232 
.242 
.255 
.269 
.236 

.302 
.317 
.329 
.341 
.350 

.356 
.363 
.3GU 
.376 
.3^5 

.397 
.412 
.423 
.447 

.465 
.4«2 
.497 
.509 

.519 

.534 
.541 

.549 
.5G0 
.572 


9 

10 
15 
\(i 
19 

IS 
17 
15 
10 

10 

8 


8 

11 
10 
15 
17 


4 
4 

6 

9 

12 
13 

13  I 

14  I 
12 

11 
9 
6 
5 
4 

4 

6 

9 
11 
14 

16 

16 
17 
15 
14 

10 
8 
7 
5 
8 

8 
10 
13 
14 
17 

16 
15 
12 
12 
9 

G 
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t. 


V- 
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414 
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633' 
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688, 

715i 

742  .0173 

770, 

797I 

824: 

852; 

879  .0174 
907| 
934, 
961, 
4.8989' 

4.90161.0175 
043 
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126^ 

153,. 0176 
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208', 

235 
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290.03771 
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345' 
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53G 

5G4  .0179 
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61S' 
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673  .0180 
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723  1 
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733  .0181 
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837 
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892  .0182' 
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947  1 


I 
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.0170,  359.2  C2.5 
12. 4j  75.6 
25.5  88.6 
38.7'  101.7 
51.9    114.8 


65.1, 

78.2 
91.41 


127.8 
140.9 
154.0 


104.6'  167.0 
117. 8i  180.1 

130.9  193.2 
144.1;  206.2 

157.3,  219.3 
170. 5i  232.4 
183. 6i  245.5 

I 

196.8!  258.5 
210.0-  271. C 
223. 2|  284.6 
236.4  297.7 
249.5!  310.7 

262.7!  323.8 
275.91  336.9 
289.1 1  349.9 
302.2,      3.0 

315.4,  16.1 


—14  5':<7    Z  1-4.9971  .0182;. 


328.6, 
341. 8i 
354.9 

8.1; 
21.3 

34.5 
47.6' 
60. 81 
74.0, 
87.2 

100.4' 
113.5' 
126. 7i 
139. 9| 
153.1 

ICG. 2' 
179.4 
192.  G 
205.8 
213.9. 

232 . 1 
245.3 
253.:) 
271. G 

234..^ 
293.0 
311.2 
321  4 
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350.7 

3.9 

17.1 

31).  2 
43.4 
5G.G 
G9.3 


29.1 
42.2 
55.3 
68.3 
81.4 

94.5 
107.5 
120.6 
133.7 
146.7 

159.8 
172.9 
185.9 
199.0 
212.0 

00-,  1 
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2G4.3 
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31)3.5 
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74.2 
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TABLE  Ila. 


FOR  THE  REDUCTION  OP  APPARENT  DECLINATIONS  TO  MEAN. 

Terms  depending  on  C  and  C  —  P 
A   d  =  +0''.0813  sin  2  (T  cos  a  — 0".0886  cos  2  C  sin  a 


Witft  a  at  lop.  /  qi^^ 

a=:<    O.n.    20/n.    40m. 
(T  I  I2h.   with  change  of  sif^^na. 


o  1 

0 

0 

160 

5  1 

If  5 

10  ' 

190 

^5 ; 

195 

20  • 

200 

25 

205 

30  ' 

210 

35; 

215 

40  1 

220 

45  1 

225 

50  ! 

230 

55 : 

335 

60  1 

240 

65  I 

245 

70  I 

250 

255 

80 

260 

85  ' 

265 

90  , 

270 

ys: 

275 

100 

280 

105  ' 

285 

110  , 

290 

115  1 

295 

120  , 

300 

125  1 

305 

130  ! 

310 

135  i 

315 

140  ' 

320 

145  1 

325 

150  ' 

330 

155 ; 

335 

100  , 

340 

165  1 

345 

170 

350 

175 

355 

180 

360 

II 

0.000 

-f  .014 

28 

41 

52 

62 
70 
76 
80 
81 

80 
76 
70 
62 
52 

41 
28 
.014 
00 

-  .014 

28 
41 
52 
62 
70 

76 
80 
81 
80 
76 

70 
62 
52 
41 

28 

-  14 
0.000 


+ 


12/i. 

Om. 
24h.  with 


II 

—  .008 
4-  .006 

21 

34 ; 

46  I 

57! 

66 

73 

78 

81 

81 
79 
74 
67 

58 

47 

35 

22 

+  .008 

—  .006 

21 
34 
46 
57 
66 

73 

78 
81 
81 
79 

74 
67 
58 
47 

35 
22 

—  .008 


n 

—  .015 

—  .001 
+  .013 

27 
40 

51 
62 
70 
76 

80 

81 
81 
77 
71 
63 

53 
42 

29 

15 

+  .001 

—  .013 

27 
40 
51 
62 

70 
76 
80 
81 
81 

77 
71 
63 
53 

42 
29 

—  .015 


lA. 

Out. 
ISA. 


20m. 


4O111. 


II 

—  .023 

—  .009 
-f-  .005 

20 
33 

45 
57 
66 
73 

78 

81 
81 
77 
75 
68 

59 
49 
36 
23 
+  .009 

—  .005 

20 
33 
45 
57 

66 
73 

78 
81 
81 

79 
75 
68 
59 

49 
36 

—  .023 


+ 


40n. 


20m. 


change  of  signs. 


IIA. 
Om. 
28ft. 


+ 


II 

.030 
16 
.002  ' 
.012  ' 

20  i 

39  ' 
51 
61  ' 
70 
76  . 

81  . 

82  , 
81  1 
78  ■ 
72 

64  I 
55  I 
43  • 

30 
16  I 

.002  \ 

.012 ; 

26  I 
39  I 
51  I 


+ 


+ 


60 
70 
76 
81 
82 

81 
78 
72 
64 

55 

43 

.030 


I 


I 


II 

.037 

24 

.010 

.004 

19 

33 
45 
56 
66 
73 

79 
82 
82 
80 
76 

69 
60 
50 
37 
24 

.010 

.004 

19 

33 

45 

56 
66 
73 

79 

82 

82 
80 
76 
69 

60 

50 

.037 


2ft. 


Oifi. 


20i}t. 


40i)i. 


14ft. 


It 

—  .044 

31 
18 

—  .003 
-f  .Oil 

26 
3!) 
51 
62 
70 

77 
81 
83 
82 
79 

74 
66 
56 
44 
31 

18 
+  .003 

—  .011 

20 
39 

51 
62 
70 

77 
81 

83 
82 
79 
74 
66 

56 

—  .044 


// 


// 


—  .051  i  —  .057 
38      45 


25 
—  .011 


32 

18 


-j-  .004  I  —  .004 
19  '  -f  .011 


40m. 


20m. 


10ft. 

Om. 
22ft. 


32 
45 

57  I 
76  I 

I 

74 

80 
83  i 
83 

82 

77 
71 
62 
50 

38 


25 

+  .011 

—  .004 

19 

32 

45 
52 
66 
74 
80 

83 
83 

82  { 
77  I 


62  I 
.051  I 


25 
39 
51 
62 

71 

78 
82 
84 
84 

80 
75 
67 
57 
45 

32 

18 
+  .004 

—  .011 

25 

39 
51 
63 
71 

78 

82 
84 
84 
80 

75 
67 

—  .057 


3ft. 
16ft. 


Om. 


// 

—  .063 

53 
39 
30 

—  .011 

+  .004 
18 
33 
46 
51 

67 
75 
81 
84 
85 

83 
79 
73 
63 
53 

39 

26 
+  .011 

—  .004 

18 

33 
46 
57 
67 
75 

81 
89 
85 
83 

79 
72 

—  .063 


With  a  at  the 
bouon. 


Oft. 
40m.  20m.  Om. 

21ft. 


TABLE  116. 


A'   <5  =  0".0270  sin  (  ^  — H  cos  o 


0) 

c 


w  Z. 
a.  t3 


<L-V 

*"—  24 

1ft.  1  2ft. 
23    22 

3ft.  <  4ft.   6ft. 
21   ' 20   1 10 

6ft. 
18 

0   1    0 

0  '  180 
10  ;  190 
20    160 
30  i  150 
40  ;  140 

50  '  130 
60  <  120 
70    110 
80  .  100 
90  '   90 

—  0.000 

05 
09 
13 
17 

21 
23 
25 
27 

—  0.027 

.000  1  .000 
04    04 
09    08 
13    12 
17    15 

20  1   18 

22  '   20 

23  22 
26    23 

.026   .023 

.000  !  .000  1  .000 

03  ,   02  '   01 
06  '   05  ,   U2 
09  ,   07    03 
12    09    04 

14  :   10     05 

16  '   12    04 

1   IS    13  '   06 

19  .   13    07 

.019   .013  '  .007 

ooooo  ooooo 
ooooo  ooooo 
0                0 

0 

180 
190 
200 
210 
220 

230 
240 
250 
260 
270 

0 

360 
350 
340 
330 
320 

310 
300 
290 
280 
270 

(12ft. 
^Il2 

lift.  !  10ft. 
13    14 

Oft.  !  8ft.   7ft. 
15   ;  IG   !  17 

1 

c-r* 

0 

0 

180 

360 

175 

355 

170 

350 

165 

345 

160 

340 

155 
150 
145 
140 
135 

130 
125 
ISO 
115 
110 

105 

100 

95 

90 

85 

80 
75 
70 
65 
60 

55 
50 
45 
40 
35 

30 
25 
20 
15 

10 
5 
0 


333 
330 
325 
330 
315 

310 
305 
300 
293 
290 

285 

280 
275 
270 
265 

260 
255 
250 
245 
240 

235 

230 


SI5 

810 
S03 
SOU 

195 

190 
165 
180 


with  a  at  Aa 

bOtlOB. 


I 

•s 

a» 


>      - 

o  c 

Is 
'•1 
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FOR  THE  REDUCTION  OP  APPARENT  DECLINATIONS  TO  MEAN. 

Terms  depending  on  C  ami  (  —  F' 


TABLE  Ila- 

—Continued. 

A  6z=z 

C 

+0"*0613  sin  2  (  cos  a  — 0".G886  cos  2  C  sin  a. 

With  a  at  top.  r      gj^^ 

4h. 

6^. 

6A. 

a —  <     Om. 

20m. 

40m. 

Om. 

90m. 

40m. 

Om. 

90m. 

40m. 

Om. 

With  a  at  the 

C    (  1**- 

leh. 

17h. 

18A. 

bottom. 

0 

o 

// 

// 

// 

// 

n 

// 

n 

II 

II 

II 

O 

0 

0 

180 

—0.063 

—  .068 

—  .073 

—  .077 

—  .080 

—  .083 

—  .085 

—  .087 

—  .088 

—  .089 

180 

360 

5 

185 

52 

58 

64 

69 

73 

77 

81 

84 

86 

87 

175 

355 

10 

190 

39 

46 

52 

.58 

64 

69 

78 

77 

80 

83 

170 

350 

15 

195 

90 

33 

40 

46 

52 

58 

64 

69 

73 

77 

165 

345 

90 

200 

—  .011 

18 

20 

33 

40 

46 

52 

58 

63 

68 

160 

340 

S5 

205 

4-  .004 

—  .004 

—  .011 

18 

26 

33 

37 

45 

51 

57 

155 

335 

80 

210 

18 

+  .011 

+  .004 

—  .003 

—  .011 

18 

25 

31 

38 

44 

150 

330 

S5 

215 

33 

26 

19 

4-  .012 

+  .005 

—  .002 

—  .010 

17 

24 

30 

145 

325 

40 

220 

46 

40 

34 

27 

20 

+  .013 

+  .006 

—  .001 

—  .008 

—  .015 

140 

320 

45 

225 

57 

52 

47 

41 

35 

28 

21 

+  .014 

+  .007 

00 

135 

315 

50 

230 

67 

63 

58 

53 

48 

42 

36 

29 

22 

+  .015 

130 

310 

55 

235 

75 

72 

69 

65 

60 

55 

49 

43 

37 

30 

125 

305 

60 

240 

81 

79 

77 

79 

70 

66 

61 

56 

50 

44 

120 

300 

65 

245 

84 

84 

82 

80 

78 

75 

71 

67 

62 

57 

115 

295 

70 

250 

85 

86 

86 

85 

84 

82 

79 

76 

72 

68 

110 

290 

75 

255 

83 

85 

86 

87 

87 

86 

85 

83 

80 

77 

105 

285 

80 

260 

79 

82 

84 

86 

87 

88 

88 

87 

85 

83 

100 

280 

85 

265 

72 

76 

80 

83 

85 

87 

»8 

•  88 

88 

87 

95 

275 

90 

270 

63 

68 

73 

77 

80 

83 

85 

87 

88 

89 

90 

270 

95 

275 

52 

58 

64 

69 

73 

77 

81 

84 

86 

87 

85 

265 

100 

280 

39 

46 

52 

58 

64 

69 

73 

77 

80 

83 

80 

260 

105 

285 

26 

33 

40 

46 

52 

58 

64 

69 

73 

77 

75 

255 

110 

290 

+  .011 

18 

26 

33 

40 

46 

52 

58 

63 

68 

70 

250 

115 

295 

—  .004 

+  .004 

+  .011 

18 

26 

33 

39 

45 

51 

57 

65 

245 

190 

300 

18 

—  .011 

—  .004 

+  .003 

+  .011 

18 

25 

31 

38 

44 

60 

240 

195 

305 

33 

26 

19 

—  .012 

—  .005 

+  .002 

—  .010 

17 

24 

30 

55 

235 

130 

310 

46 

40 

34 

27 

20 

—  .013 

—  .006 

+  .001 

+  .008 

+  .015 

50 

230 

135 

315 

57 

52 

47 

41 

35 

28 

21 

—  .014 

—  .007 

00 

45 

225 

140 

320 

67 

63 

58 

53 

48 

42 

36 

29 

22 

—  .015 

40 

220 

145 

325 

75 

72 

69 

65 

60 

55 

49 

43 

37 

30 

35 

215 

150 

330 

81 

79 

77 

74 

70 

66 

61 

56 

50 

44 

30 

210 

155 

335 

89 

84 

82 

60 

78 

75 

71 

67 

62 

57 

25 

205 

160 

340 

85 

86 

86 

85 

84 

82 

79 

76 

72 

68 

20 

200 

165 

345 

83 

85 

86 

87 

87 

86 

85 

83 

80 

77 

15 

195 

J70 

350 

79 

82 

84 

86 

87 

88 

88 

87 

85 

83 

10 

190 

175 

355 

72 

76 

80 

83 

85 

87 

88 

88 

88 

87 

5 

165 

180 

360 

—0.063 

—  .068 

^  .073  1  —  .077 

—  .080 

—  .083 

—  .085 

—  .087 

—  .088 

—  .089 

0 

180  1 

C9h. 

8^. 

Ih. 

eh. 

(C 

a=<         Om, 

40m. 

20m.      Om. 

40m. 

90m. 

Om. 

40m. 

90m. 

Om. 

With  a  at  Uie 

i'ilh. 

20^. 

19A. 

I8m. 

bottom. 
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TAULE  Ulii. 


TABLES  FOR  THE  REDUCTION  OF  APPARENT  KIGIIT  ASCENSIONS  TO  MEAN, 

Terms  ichich  depend  on  (C  and  (C  —  P',  (in  seconds  of  time.) 

A',  /=  -i-0'.0l248  sin  2  t.  TAHLE  III6.     ^  \  f=  -O'.0041  sin  ( t— r.) 


<r 

€ 

o 

o 

1 

o 

o 

s 

o 

o 

o 

o 

0 

•JO 

J  SO 

270 

-fO.ODOO 

th! 

i)0  ' 

\H\ 

270  ' 

3i;o 

it 

^•5 

lN> 

'.l(j:y 

022 

'>1 

05 

175 

275 

355 

lU 

eo  , 

190 

2i)(i 

043 

PJ 
IS 

100  . 

170 

2HI 

350 

15 

"J  5 

1M5 

255 

0(J2 

105  , 

Kid 

2r^5  ' 

345 

JiO 

■;u 

2U0 

:j50 

ObO 

10 

110 

100 

290  , 

340 

t>5 

(.'5 

2t)5 

245 

l»i)(» 

115  , 

155 

295 

335 

30 

m 

211) 

24(1 

108 

9 

120 

150 
145 
140 
]:J5 

300  ■ 

330 

35 

55 

215 

235 

117 

125  ■ 

305  . 

325 

40 

50 

2:20  1 

230 

123 

130  ' 

310 

320 

45 

45 

225  , 

225 

-f  0.0 125 

135 

315  , 

315 

(C- 

o 

^J 

c- 

-r 

o  1 

s             _, 

o 

o 

0  1 

180 

— o.oooo  "t 

180  i 

360 

10  1 

170 

07  ; 

19U  : 

350 

20  ' 

i(;o 

»    6 

200  ' 

340 

30 

150 

31     5 

210  ■ 

330 

40 

j 

140 

320 

320 

50  1 

130 

230  ' 

310 

GO  1 

120 

3G    \ 

240  > 

300 

70  ' 

110 

39    , 

250  1 

290 

80  ' 

1«0 

40 

260  \ 

260 

90 

1 

90 

—0.0341  _^ 

270  . 

270 

TAIJLE  IVa. 


A    rt  =  0'.00543  Pin  2  l  sin  a  +  0«.0O50.  ccs  2  i  cos  a. 


o    '    o 

a  —.  0/i. 

1 

i/i.   ; 
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* 

2/*. 

3/t. 

4-'i.    ; 
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0/i.     1 

■ 
1 

1 

7ft.     1 

1 

! 

1 
8ft.     ! 

1 

Oft. 

1 

LOft.    ' 

lift.    \ 

12&. 

1 
1 

0    i    0 
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+0.0059 

+  57 

+  :•! 

+  -i^ 

+  29  , 

+  ir. 

+  00 

-  15 

—  29 

—  42 

—  51  ' 

—  57 

—  59 

90  '  270 
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5s 

59 

55 

AH 

37 

24 

09 

—  00 

21 

35 

40  ■ 

54  1 

58 

95  1  375 

10  ,   190 

55 

59 

57 

53 

44  ' 

32 

19 

+  03  1 

12  i 

26  ' 

39  ' 

49  ' 

55 

100  1  %0 

15      195 

51 

58 

5S 

55 

49  j 

39 

27 

13  ' 

—  02 

17  ' 

31  ' 

43 

51 

105  .  285 

20  1  200 

45 

53 

57 

53 

45 

35 

22 

+  07  , 

—  07  1 

22 

35 

45 

110  1290 

25     205 

38 

47  i 

53 

50  , 

55 

50 

41 

30 

16  • 

+  03  ! 

12 

26 

38 

115  j  295 

30  1  210 

29 
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49 
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55 

53 

47 

3d 

26 

12  ' 

—  02 

17 

29 
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20 

33 

43 
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54 

54 

51 

44 

34 
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+  08 
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3D 
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10 

24 

:j5 

45 
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54 

53 

49 

41 

31 

18 

+  04 

—  10 
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14 
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52 

54 

52 
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38  i 

27 

14 
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50     230 

—        10 

+  04  1 

18 
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41 

49 

53 

54 
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1 
45 

35 

24 

55  '  235 

20 

—  07 

+  08 

22  , 

34 

44 

1        51 

54 

54 

50 

43 

33 

30 

145  '  325 

(iO  -  240 

29 

17 

—  02 

12  , 

20 

38 

'        47 

53 

55 

54 

49 

41 

29 
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V^i}      245 

3^i 

20 

12 

+  03  ' 

10 

30 

41 

'        50 

55 

56 

53 

47 

38 

155  i  335 

70  !  250 

45 

35  j 

«-2 

-07 

+  07 

22 

35 

1 

I        45 

53 

57 

57 

53 

45 

160    340 

75  !  255 

51 

43 

31 

17 

—  02 

13 

1        27 

1        39 

49 

55 

58 

58 

51 

165  ,  345 

fiO      200 

55 

49  ; 

39 

20 

12 

+  03 

19 

32 

'        44 

53 

57 

1        59 

55 

170  '■  350 

^^5  ,  205 

5.S 

r  1    ' 

40 

35 

21 

-  04 

09 

'        24 

i        37 

48 

55 

1        59 

58  1    175:355 
!  +  59  1    180  :  356 

90  ,  270 

— 0.00.V,) 

Ol 

-  51 

-42 ; 

—  29 

-  15 

.  +  00 

L±.l5. 

!  +  29 

+  42 

+  51 

1  +  57 

a=  I2/i. 

! 

14/i. 

16/i. 

16  A. 

17ft. 

!    18ft. 

'    10ft. 

1   30ft. 

1 

21ft. 

1 

;   29ft. 

1 

S8ft. 

1 

84A. 

(C 

TAGLE  IVft. 


A\a  1-  — 0f.0018  sin  (=C— F)  sin  a. 


c-r'  ;«=! 


oft. 
12 


ift. 
11 


00! 

0  I  180  I 

10  170 

20  ;  100  ! 

30  150  ■ 

40  '  L40  I 

50  !  130  ! 

00  !  120 


70 
SO 
90 


110  , 
100  . 

90  ; 


O.GOOO  I  00 

00  01 

00  '  02 

00  '  02 

00  '  03 

00  <  03 

00  04 

00  >  05 

00  '  05 

0.0000  I  05 


2ft. 
10 


00 
02 
03 
04 
06 

07 
08 
09 
09 
09 


3ft. 
0 


I  4ft. 

I   42 


5ft. 
7 


Oft.) 


00 
02 
04 
06 

08 

09 
11 
12 
13 
13 


00 
'  03 
'  05 
08 
10 

12 
13 
15 
10 
16 


00 
03 
06 
09 
11 

13 
15 
16 
17 
17 


Z.    I 


00 
03 
00 
09 
12 

14 
16 
17 

18 
18 


p  .  o 

180  ;  360 

190  ■  350 

200  :  340 


210 
220 

230 
240 
260 
260 
270 


330 
320 

310 
300 
290 
280 
270 


"=! 


12ft.  I   13ft. 
24      >  23 


14ft. 
22 


I   15ft.  I  16ft. 
;  21       :  20 


17ft.    18ft, 
10      >18 


'!!  <^-^ 


In  tubli.-:!  lV<f  und  1V6 — change  the  Kisrns,  for  a  in  the  upper  line  with  C  or  C — Y  in  tlie  right  hand  columni 

und  **  lower        **  **  *<  lefL  hand  column. 


I  y- 


FUl!  'I'lIK  KKUL'CTIUN  oK  Al't',\K!i.\'l-  I'LACKS   yo  .MliAN. 
l^f—  os.ooooa  sin(G  +  2020.0  ) 
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.3i:i7 
.2977 

.2814 
.2647 
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TABLE  VI— Continued. 
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2305 
2347 
23h» 
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TABLE  X— Continued. 
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ANNUAL  PRECESSIONS,  IWO. 
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APPENDIX. 


TABLE   XI. 


771. 

1 

71. 

log  n. 

Vi 

log— 

d  log  \a 

i  "'^ 

u 

1800 

s. 

3.C)70&2 

2O.OG07 

1.302346 

0. 184908 

-h. 000093 

+.0000215 

0     '        " 
23  27r>4.22 

1810 

101 

598 

327 

9:i4 

74 

172 

49.57 

1830 

]20 

590 

309 

4999 

56 

129 

44.93 

1830 

139 

581 

290 

6045 

37 

66 

40.28 

1840 

158 

573 

272 

090 

+            19 

+            43 

35.64 

1850 

177 

564 

253 

136 

0 

0 

30.99 

1860 

196 

555 

234 

181 

—            19 

43 

26.34 

1870 

215 

547 

216 

226 

37 

86 

■21.70 

1880 

234 

538 

197 

272 

56 

129 

17.05 

1890 

253 

630 

178 

318 

74 

172 

12.41 

1900 

272 

521 

160 

363 

—           93 

—         215 

7.76 

2  he  following  quantities  have  also  been  used  in  the  preparation  of  Table  I.      The  values  of  Q^  a  and 

(C — r'  are  taken  from  the  American  Lunar  Tables. 


M.T.  Greenwich. 


1845  Jan 

1846 

1847 

1848 

1849 

1850 

1851 

1852 

1853 

1854 

1855 


.  1.5 


+  4.998664 
3.999326 
2.999989 
2.000652 
+  0.998579 
—  0.000758 
1.000096 
1.999433 
3.001506 
4.000843 
5.000181 


-h  100.2563 
80.2128 
60.1694 
40.1260 

+  20.0279 

—  0.0152 
20.0583 
40.1013 
60.1990 
80.2418 

—  100.2846 


o 
242.833 

223.504 

204.173 

184.847 

165.465 

146.137 

126.808 

107.480 

88.100 

68.772 

49.445 


<L 

C—P 

0 

202.7445 

o 
306.133 

Change 

in  10  days. 
—    0.027379 

332.1293 

34 .855 

f 

101.5141 

123.577 

lit 

—     0".54912 

230.8990 

212.300 

Si 

—     00.52954 

13.4602 

314.087 

(t 

+  131.76397 

142.8450 

42.809 

(T— P 

+  130.64992 

272.2298 

131.531 

41.6146 

220.253 

184.1758 

322.040 

313.5606 

50.763 

62.9454 

139.484 

1 

■ — 22(1850-7) 
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OOIUIIGENDA. 


Col. 


Reference  No. 


1€ 

15 
11&15 

13 
14 

3 

11 

15 

11&15 

lldkl5 

11&15 

3 

15 
3 
llibl5 

16 

16 

3 

11&15 
13 
15 

15 
15 
15 

1 
11 
15 

15 

3 

11 

U 

15 

1 

1 

15 
15 

14 
15 
15 

15 
15 
15 

15 
16 
15 

15 
15 
15 

14 
14 
15 

15 
15 


For- 


16 
31 
49 

35 
43 
53 

53 
53 
16 

19 
37 

18 

19 
13 
41 

31 
37 

8 

1 
45 
16 

17 
38 
45 

1 

38 
8 

13 
56 

33 

8 

14 

4 

44 

45 
49 

16 
3 

18 

40—41 
51 
35 

36 
18 
31 

16—17 
38 
39 

38 

35 

3 

6 
14 


o*96 

45.87 
42m. 

—    2.76 

33.33 

6  LeoBW. 

11m. 
10m. 
41m. 

50m. 
41m. 
CJriPe  Minoris. 

50.94 

48m. 

30    59 
337.44 

r 

3m. 

.09 

41.43 

13.41 

304. 
48.63 

July  13 
51.06 
3.43 

38m. 
insert 
37.62 

16m. 

42m. 

insert 

insert 
40.34 
52.16 

13.07 
12.05 
58.12 

23.70 
29.95 
49.91 

43.69 
54.98 
58.60 

28  6.52 
40.76 
28.49 

6.20 

.20 

6.12 

33.40 
44.55 


Read. 


Pi^e. 


Col. 


Reference  No. 


West  TransU  Ohservatiom. 


17' 


^^^0^0^ 


«^«# 


6.96 

46.87 

41m. 

-f-        2.76 
22.97 
6  HydneetCrat. 

12m. 
Urn. 
43m. 

49m. 

C  Ursae  Minoris. 

58.94 

47m. 

3.59 
3  37.44 

V 

3m 
.06 
41.45 

13.41 

3U. 

58.63 

July  31 
51.56 
33.43 

37m. 
Weisse  XXf  ,1398 
57.63 

17m. 
43m. 
August  13 

August  19 

50.34 
51.16 

14.07 
29.06 
59.12 

36.31 
29.93 
39.91 

33.69 
54.78 
58.61 

27  46.52 
39.76 
32.49 

4.20 

.40 

6.14 

33.42 
45.55 


34 


35 


36 


37 
38 


39 


30 


31 


32 


33 


15 
15 
16 

margin 
(« 

11 

15 
15 
15 

16 

3 

11 

11 
12 
15 

15 
15 
15 

15 

15 

1 

11(&15 
15 
15 

15 
15 
15 

1 

3 

11 

14 
15 
15 

11 
13 
15 

15 
15 
15 

16 
11 
15 

15 
15 
16 

3 
11 
13 

13 
14 
15 

16 
ll(&15 


For. 


30 
32 
21 

September  29 
<« 

33 

31 
32 
40 

45 
11 
18 

39&40 
34 

7 

11 
24 
35 

39(&40 
39 
33 

10 

6 

16 

30 
31 
34.35 

16&27 
3 

8 

16 
14 
33 

9 

37 
9 

11 

22.23 

41 

47 
23 
12 

23 
46 
34 

29 

27 

4 

27 

1 

27 

29 

7 


Read 


12/k. 
44.39 
3.64 

6.62 
0.000 
36  50.67 

48.62 
33.16 
50.38 

7.23 

17  40 

36m. 

35m. 

0.25 

50.24 

10.55 
12.02 
11.29 

33m. 
11.72 
insert 

50m. 
32.80 
31.76 

23.61 

30.64 

33m. 

dele 

76  40 

27.09 

.32 
23.93 
32.83 

3lh.  36m. 

transfer  -f" 
35m. 

40.91 

29.13 

37m. 

32.35 

48.2 

13.65 

45.51 

21.01 

3.39 

Flora. 
10m. 
insert 

insert 

11m. 

insert 
25m. 


23&24 


+    69.96 


42U. 
44.37 
4.64 

4.62 
0.044 
.37    0.67 

58.62 
43.16 
50.28 

6.23 

77  40 

37m. 

36m. 

0.05 

50.34 

10.65 
12.04 
21.29 

36m. 
11.92 
November  2 


49m. 
32.98 
31.10 


33.61 

30.54 

32m. 


76  70 
27.99 

.52 
19.05 
32.73 

2U  37m. 
70.54  to  line  41 
d6m. 

40.81 

19.13 

36m. 

22.35 
48.20 
13.67 

44.51 

17.37 

4.09 

Weisae  IV,  733 

9m. 

-f    67.19 


■ 


10m. 

5.40 
24m. 
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Pajre.       Col. 


^»^^^W<^^^^^^^^^^^^^^^^^^^>^^^fc^ 


h^^«^^^ 


Reference  So. 


For. 


Read. 


^^^^1^^^^^^^^^^^^^^^ 


Pa?e. 


Col. 


Reference  No. 


For. 


0*0^ 


Read. 


Mural  Circle  Observations. 


3«  • 

4 

Sld'2<J 

insert      1 

4 

79 

2    : 

21 

5.46 

5.S 

4U 

4    - 

21 

insert 

4 

i 

4    1 

21 

16.73 

16.6 

44 

4     1 

5d:6 

transpose 

4J 

and  4 

: 

6     1 
6    i 

21 
19 

35.25 
130 

35.S 
930 

46  ! 

4    ' 

13            ' 

7. 

4 

85 

2 

50 

39.79 

39.7 

77 

2 

26 

39.66 

39.80 

4     1 

50 

2.42 

2.4 

! 

4 

26            1 

34.55      1 

34.41 

6     * 

50            ! 

39.48 

37.4 

6      ! 

26            ! 

52.16 

52.09 

1 

s 

46 

inseri 

C. 

Meridian  Circle  Observaiiovs, 


92 

95 
96 

16 
7 
4 

4 

Head. 
52 

54.47      1 
359059' 
dele 

51.47 
OO  0' 
35.6 

117 
119 

4 
5 
5 

30 

94A3f) 

22 

0    0.18 

O.I 

+ 

1 

97 
96 
99 

2 

12 
5 

48d49 

^l           f 

*            1 

dele 
140 
42.39 

+  and  — 
150 

—     42.39 

190 

1 
1 
3 

21 
22 
27 

inseri 
insert 
(Mic.) 

3 
3 

(Mic.  i 

• 

5 
5 
5 

8           1 
50 
51            , 

—  10.97 
19.12 

—  16.95 

-f-     10.97 
—     19.12 
-+■     16.95 

121 
124 

2 
4 

3 

1 
27 
36 

28.72 
8  11.65 

in*cri 

—     28.: 

-H  8  ll.( 

(.Mic.) 

101 
104 

9 
9 
3 

51          ! 
52 
6 

—    540 
620 

insert 

-h     540 
320 

I        (Mic.  5) 

139 

17 
5 
7 

36 

4^ 
42 

insert 
insert 

41 .0< 

61.: 

106 

17 

3 

17 

6 

20 
20 

insert 
insert 
insert 

32.762 
(Mic.) 
35.341 

141 
149 

lU 
5 
5 

13(121 
25 
37 

iUaCit 
+ 

+ 

1                                              _ 

+ 

107 
113 
115 

4 
5 
3 

20 

21 

1 

2  45.64 

-h  2    6.21 

35.58 

--    2  45.64 

—    2    6.21 

0.58 

152 
153 
155 

11 

mnrgiii. 

3 

1 

49 
49 
34 

3.12 

.46 

28.98 

2.; 

2d!( 

■ 

1 

4.  5.  6 
5 

7 

1 
51 
51 

transiln-  the 
34.41 
insert 

quantities  to  line  2 
+      94.41 
58.64 

158 

margin. 
3 

17  : 

52 
23 
23 

dele  the  whole 
insert 
innert 

•  line. 

(Mic.  5) 
39.812 

164 
213 


5 

9 
9 


41.42 

17.18 
99.30 


Prime  Vertical  Transit  Observations » 


8 

N 
38.40 
35  51  54.80 


N. 
8. 
58.40 
36  40  45.93 


213 


9 
11 
14 
14 


31.32 

99.30 

7.8 
29.30 


33  40.68 
29.53 
Beafiel'iiZ.387 
An(»nvroous. 


35  \U 

29.3 

Lai.    4738 

Lai.     Ifa 
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9 

953 

1 

4 
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2 

1 
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40 
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55 

3 

Jan.  99-93 
July  17-18 
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63.38 

5.19 


69 
MA 


68m. 
18.83 
54.38 

(5.19) 


955 
381 
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